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CELECTRAY THROTTLING CONTROL 


A SIMPLIFIED METHOD 
FOR PROPORTIONING FUEL HEAT! 


The only equipment necessary, using the new TAG 
CELECTRAY method for throttling control of fuel 


heat, is the TAG Recorder Controller and a TAG 
Motor Operated Valve with slide wire arrange- 


ment. By eliminating the relay detector, the high 
precision CELECTRAY balancing is used for BOTH 
the recording carriage and the control valve . 

TWO UNITS instead of THREE offer obvious econ- 
omies in original installations, as well as lowered 
maintenance expense. The practically "straight-line" 


control as recorded is a true indication of your 


C. J. TAGLIABUE MFG. CO. 


Park & Nostrand Ave’s., Brooklyn 5, N. Y. 


actual furnace conditions because CELECTRAY 


has the smallest "dead zone". 


All this adds up to better control and more uni- 


form furnace atmospheres at rock bottom cost. 


CELECTRAY throttling controller models with auto- 
matic reset, manual or no reset for your particular 
problems are also available, Learn now what these 
superbly simple, competent instruments can do for 
you in terms of product improvement, speeded 


production and lowered costs. 
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ROTAMETERS 


ACCURATE FLOW RATE MEASUREMENT 


There are several excellent reasons for the wide and increas- 
ing use of rotameter flow rate meters in the aviation industry. 

Ope ~ Be AY ae elated : REMOTE READING FLOW METER 
No other flow meter combines high visibility, instantaneous teins ae Achemeteed cone ace 


"4 ea f soline, “lube’’ oil and other fluids i 
response, wide flow rate, even scale divisions and low pres- shania acta 0 new sandal eonmieee. 
E : It incorporates the patented F&P Stabl- 
sure loss with high accuracy. The final impetus has come Vis rotameter feature and consequently 
is the a _ meter to as nsate 

‘ Te t rr) OF densit 
from the development of the patented Stabl-Vis rotameter Seltten ia dn ball kn ieee 
Single engine unit complete weighs only 
4 Dual unit foe twin engines 


is r i , flow 2 444 Ibs. 
by Fischer & Porter Company. It is the only flow meter that £34 lee. Dual unit, fog twin engines 
compensates for variations of viscosity and density in the ) 
fluid being metered. For further details, write for catalog 
63-F on “Aviation Rotameters.”’ 





ROTAMETERS 


n Ground “esting 


MULTIPLE TUBE FLOW METER 


For GROUND TEST WORK, we manu- 


’ -— _— @ 

facture single or multiple tube rotameter | 

panels for gasoline, diesel fuel, hydraulic oils, ae (eee bees bee bee 8 

lubricating oils, Prestone, de-icer fluid, oi 

oxygen, air, and many other fluids. The f 

Stabl-Vis design that compensates for vis- : 

cosity and density variations is a standard ct ad F 

feature of these meters. Used by all of the 3 

major aviation manufacturing companies. If 

you will submit details of your flow test , ‘ “i Th hey mean Wie case 

problem, we will gladly give you our recom- - ; ie the unions of compuriods for ofl fost 

mendations. flow ‘meters for use in airplanes. It is 
extensively used in Navy and Army 


planes. Excellent for flight test work also. 
HYDRAULIC OIL FLOW METER 
(Right) This armored Stabl-Vis rotameter is 
used for ground tests on high pressure hydraulic senseseeramecnenece 
oil systems and accessories. Manufactured in a 
series of designs for pressures from 600 to 10,000 
pounds. The only flow rate meter that will handle 
viscous flows with high accuracy. Write for 
bulletin 43-D. 
WEIGHT RATE TEST ROTAMETER 
(Left) The Figure 12 Weight Rate Test rotameter 
combines the full features of the Stabl-Vis rota 
meter and measures liquid fuels directly in 
pounds per hour with its high accuracy un- 
Shesnmunaarwenean changed by wide variations in viscosity and den 
sity in the fluid being metered. It is used by 


Send for bulletin No. 105. 
practically every manufacturer of aircraft equip- 
ment for measuring flow rates of liquids and gases. 


Rotameters for de-icer fluid flow in two- 
and four-engine planes have individual 
floats which indicate visually the amount 
of fluid flow to each propeller or car- 


buretor. They also have built-in needle 
valves for accurate control of the amount 
of the flow. These meters conserve de-icer 
a fluid and relieve the pilot's tension during 
the anxious moments when ice starts to 


form. The two-engine meter weighs 11 


2312 COUNTY. LINE ROAD, HATBORO, PA. ozs.; the four-engine meter, 1 Ib. 14 ozs. 











MOELLER 


PRECISION 
GRADE 
INSTRUMENTS 
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MOELLER MERCURY THERMOMETERS 


Made with “Moeller Glass Red Reading 
Column," making them easy to read 
under varying light conditions, at a con- 
siderable distance and over a wide range. 





MOELLER DIAL THERMOM- 
ETERS. Made in various 
scale ranges up to 1000°F. 
or equivalent. Metal and 
Phenolite cases. 





MOELLER 
RECORDING 
THERMOMETERS 


Furnished in vari- 
ous ranges up to 
1000°F. or equiv- 
alent. Round or 
square cases. 











Also HYGROMETERS 
RECORDING PSYCHROMETERS 
BAROMETERS HYDROMETERS 
MARINE INSTRUMENTS, ETC. 


Write for catalog. 


MOELLER 
INSTRUMENT COMPANY 


{32nd STREET and 89th AVENUE 
RICHMOND HILL WEW YORK 


Sales Representatives in Principal Cities 
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ME. BEHAR, Editor 


Not Afterthoughts but Essentials 


NCE more, a war plant built in record time could not 
start operations because the instruments were not 
installed—and, as usual, the Armed Forces officers associ- 
ated with the project were nearly frantic. I don’t know the 
details because I was in New York when the urgent phone 
call came, but some kind of vitally important process could 
not be started for want of several potentiometer type or 
self-balancing bridge recorder-controllers. These are high 
forms of modern industrial process control instruments: 
deliveries take months. So here’s another war process that’s 
being started by connecting up a number of second-hand 
portables and having three shifts of men and girls operate 
som twenty-four hours a day until the automatic con- 
trollers are installed. It’s enough to make the angels weep! 

And yet, it’s impossible to “point the accusing finger” at 
any group. The MAJORITY of consulting engineers, process 
designers, Army and Navy technical officers in charge, civil- 
ian industrial chemists, etc., KNOW that instruments are 
essential. As a rule, war plants are not only designed and 
built in record time but start operations without delays— 
thereby bearing witness to the perfect teamwork of all con- 
cerned—proving that instruments had not been forgotten. 


It’s only a minority of such design-and-construction teams 
that fail to think of instruments. The members of these few 
teams probably don’t subscribe to Instruments, so there’s no 
use in my preaching a réd-hot sermon. Calmly and mildly— 
but earnestly—I urge every subscriber to do missionary 
work. Bear in mind and propagate the slogan that INSTRU- 
MENTS ARE NOT AFTERTHOUGHTS BUT ESSENTIALS. —MFB 





Hail to the ASME! 


T has been our custom, since the Tenth Anniversary 

issue of January 1938, to make every January issue a 
special one, devoted to a single timely theme. We believe 
that all six of these annual issues aided American Tech- 
nology and that those of 1940 and 1941 aided the National 
Defense Effort. Certainly, those of 1942 and 1948 aided the 
War Effort and won thousands of new subscribers in war 
industries and in the Armed Forces. Therefore, in view of 
WPB paper tonnage limitations, we decided last summer 
against a special issue in January 1944: we did not want 
word-of-mouth fame to stimulate demands that could not be 
met. This did not mean “holding out” anything of value: on 
the contrary, we intensified our efforts to serve a useful 
diet of timely subjects. It meant that the January issue 
would be a balanced meal like every “ordinary” issue. 

It is an editor’s duty to know not only the tastes but 
the habits of his readers. I’ve discovered that you have be- 
come accustomed to a special January issue of Instruments, 
to the extent that you would miss it. 

It so happens that I joined the American Society of Me- 
chanical Engineers shortly after my return from the first 
AEF twenty-four years ago. I soon became active in it. In 
1924 I was Secretary of its National Defense Division and 
began my efforts to have it recognize Instrumentation. 


Well, this is a war year and the ASME has recently 
given Instrumentation the highest form of recognition by 
creating a Professional Division on Industrial Instruments 
and Regulators. To me, 1944 will be an important twentieth 
anniversary. Can you blame me for playing a hunch? I saw 
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a “natural” for an Annual Issue this coming January: a 
special issue in honor of the ASME, Naturally, I liked my 
own idea, but the question was, how would you like it? Spe- 
cifically, could such a plan make it possible to serve you a 
balanced meal which, although primarily “mechanical,” 
would nevertheless contain lots of vitamins and other nu- 
tritive elements desired by thousands of subscribers in 
chemical, electrical, electronic, biological and numerous 
other “non mechanical” fields? 


The answer came in the form of the program for the 
Annual Meeting of the ASME (Nov. 29-Dec. 4), printed in 
the November issue of Mechanical Engineering. This pro- 
gram shouted an emphatic YES. I’ve just returned from 
this important gathering, convinced that it no longer is 
proper to speak of the mechanical engineering “‘field’’- 
there are hundreds of these fields and they overlap nearly 
all other fields of science and technology. Mechanical engi- 
neering, in this glorious America of ours, and in this year 
1948, is much like Instrumentation itself: a “horizontal” 
rather than a “vertical” sphere of activity. 


Outgoing President Harold V. Coes, in whose adminis- 
tration the II&R Division was established, graciously gave 
me the green light, and Division Chairman Everett S. 
(“Sam”) Lee, Editor G, A. Stetson, Acting Secretary Ernie 
Hartford, and others concerned, promised to handle details. 


What will the January issue be like? It depends on them. 
You see, as I told President Coes and Editor Stetson, the 
latter will be the Guest Editor, the ASME will boss the 
job and I shall be the assistant cook. The exact diet will 
depend also on the original authors. There were more than 
a hundred presentations and discussions, with as many as 
eight or ten simultaneous sessions and committee meetings 
going on. Some papers had not been whipped up into final 
shape, the authors using lantern slides and speaking from 
rough notes. Fortunately, some of the measurement and con- 
trol papers had been completed and even pre-printed. 


In the January issue there will be at least abstracts of 
nearly all ASME papers of interest to Instruments sub- 
scribers, and also “extended abstracts” with essential dia- 
grams, of several papers to be selected by my ASME 
bosses. (Don’t tell anybody, but I’ve recommended the dishes 
you prefer!) If possible, there will also be the substance 
and in some cases the entire text, of six industrial instru- 
ment papers which were “oral presentations” not for pub- 
lication in Mechanical Engineering or in the Transactions 
of the ASME. —MFB 


Wars es PS SE EEE LE LEE 
‘The Counter Reads 0'0/1/9|2 


and thereby registers the end of the sixteenth 
year of Instruments’ service to users of measute- 
ment and control devices—service to the 


UNITED STATES OF AMERICA 














The entire staff of Instruments wishes you 


A Merry Christmas and a Bappy New Year ie 
Ce SE Ee eS See 
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Viscous Fluid Flow through a Small (0.03”) Orificelf": 
in the Reynolds Range from 0 to 2000 og 


By WILLIAM JONES 
Chemical Engineer E ie Fi BSGCSee:! | 

and OTTO LUTHERER SSS SSS Ce E 
Chief Engineer BORGES te lReReeE 2 rT 
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COEFFICIENT OF DISCHARGE 


trial furnaces is becoming more 

exacting by reason of the neces- 
sity of maintaining definite furnace at- 
mospheres throughout the ranges of the 
burners used. In order to accomplish 
this, it is necessary to control the fuel 
and air flow so as to maintain a con- 
stant ratio regardless of the quantity B o1 
of fuel being burned. Information is g 09 hel, Biata | rritiitcty i 
available concerning the flow of air Bien: OR OS APS ET ET PP AP eee Sy 
through valves but there is not much | 
data [outside of the noteworthy work 
of Tuve and Sprenkle*] concerning the 
flow of liquids such as fuel oil through 
valves or fixed orifices. The following 
discussion and data resulted from tests ] 
made with fuel oil to determine the so 
characteristics of viscous liquid flow 
through an orifice. 

The weight rate of flow of a fluid 

through an orifice is determined by the 
relation— 


W=—CAp Vigh).....« .« (1) 


where W — flow in lbs./sec. 
C = coefficient of discharge 
p==density of fluid in lbs./ft.* 
g = acceleration due to gravity 
in ft./sec.? 
h==pressure drop across the titty j “aoe 
orifice in feet of fluid. =e +++} | _¢ | — C $12 = - vestig: 
SRRESR ro o2 = nCaumaiasneaeuauneuseeesees:| bos 
hl 
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CC iat tar of fuel-air ratio in indus- 
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FIG.2 NO.3 DOMESTIC FUEL OIL,35S.US. AT 100°F. = 



































COEFFICIENT OF DISCHARGE 
4 
aa 





°o 
@ 
_ 


- r - 
| We es ee i eae 














°o 
~ 





























The C value of an orifice will depend 
upon: (a) its dimensional characteris- 
tics, (b) its shape, (c) the relation 
between the orifice area and the area 
of the pipe or chamber feeding the ori- 
fice, (d) the Reynolds Number Nx. The 
following data and discussion are con- 
cerned with the C value of an orifice a 
with Nex values between 0 and 2000 at ae | 
the orifice. See bee Oe 

Reynolds Number is a dimensionless 3 ee ts oe 250 300 350 400 450 $0 
quantity that relates weight rate of REYNOLDS NUMBER ness ¢ 
flow of a fluid with viscosity and size their 
of orifice as follows— 08 he Oh eK ee 

ye aon BG = Re a 5 dd +f tf fo Lt Tot tt ot 
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where D = orifice diameter in ft. 
u=—fluid velocity through the 
orifice in ft./sec. 
u==viscosity of the fluid in 
Ibs./ft. sec. 
p——density of the fluid in 
Ibs./ft.® 


B 
W = flow in Ibs./sec. ' . i 71 if 
mae te I Beit 


For any one orifice diameter the same eS as Tid tao 150 140 180 180 170 100 
Nz value can be obtained with different REYNOLDS NUMBER 
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w values by changing the # value, for 


doubled, the Nz value can be held con- 
sant by doubling the viscosity. 


) By measuring the weight rate of flow 
example, if the weight rate of flow is and pressure drop through a known ori- 
fice with a fluid whose viscosity and 
density are known, both the Nx value 
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DISCUSSIONS 


and the C value can be calculated, and 
by varying the viscosity and weight 
rate of flow a curve is obtained showing 
the variation of C versus Nx. 

The weight rate of flow is varied by 
varying the pressure drop across the 
orifice and the viscosity is varied by 
varying the temperature of the fluid. 


The orifice used in this investigation 
was circular, with a diameter of 0.030” 
and a length of 1/32”. The fluids used 
were— 

(1) No.3 Domestic Fuel Oil 
(2) No.5 Latonia Fuel Oil 
(3): No. 6 Latonia Fuel Oil 


Fig. 1 shows the temperature versus 
viscosity curves of these three fluids. 


The results obtained are shown in 
Figs. 2, 3, 4, 5 and 6. Figs. 2, 3 and 4 
show the results of the individual fluids, 
and Figs. 5 and 6 represent the final 
analysis of the individual curves. Fig. 
6 is identical with Fig. 5 but is plotted 
on semi-log units. 

The conclusion to be drawn from 
these results is that the coefficient of 
discharge of an orifice is a function of 
log Nz when Nz lies between 0 and 
2000. 


*“Orifice Discharge Coefficients for Viscous 
Liquids” by G. L. Tuve and R. E. Sprenkle, 
Instruments, Vol. 6, Nov. 1935, pages 201- 


206. 

Discussions by Ed. S. Smith, W. H. 
Carson & H. J. Evans, Ronald B. Smith, 
Cc. E. Lucke, and Edgar Buckingham, I"- 
struments, Vol. 8, Aug. 1935, pages 202-205, 
225. 

AuTHorRS’ CLOSURE, Instruments, Vol. 8, 
Sept. 1935, pages 232-234. 


the original test sheets from which Figs. 2, 8 and 4 were 
drawn, the writer has carefully drawn Fig. 8, which he be- 








By M. F. BEHAR, Editor Instruments 


Grateful congratulations are due to the authors for in- 
vestigating this heretofore-neglected field. The suggestion 
was made to the authors that their important report de- 
serves discussion; they welcomed it; here is a “starter”: 

1. Though referred to as an “orifice,” the constriction 
(0.03" diam. 0.03125” long) does not meet the requirements 


lieves to support the view that every type of fuel oil has a 


meter-calibration curve of its own. 


of a metering orifice: the length, also known as the thick- 
ness { (zeta), must not exceed % of the orifice diameter or 


% of the dam height. (See article by Beitler in Jan. 1934 


ME « 


* &. Pipediam =. 
| 
Ori 


& 
* 


8. If Fig. 8 is a faithful presentation of the actually- 
obtained test data (and care was taken to make it so), then 
only the Fig. 2 points were “self-consistent” and disturbing 
factors appear to have affected the tests with Latonia fuel 
oils, The writer appreciates, of course, that the experimen- 
tal difficulties must have been extraordinary. 


Other discussions are invited. They will be printed 


in an early issue, 


with the Authors’ Closure. 

















































































































Instruments, pages 8-6,8, also latest ASME Fluid Meter Re- Tha 
port.) Fig. 7 of this discussion pictures these shape factor . 
requirements. If these are not met, the curves are not com- - : 
parable with those of metering orifices. The authors might do % , a igt | Fig.3 | Fige 
well to report upstream and downstream diameters, sharp- 5 [oF — 
ness of edges, etc., and give correlation factors for applying s { a 
their findings to commercial meters installed by fuel-oil users. 2707 1 — 
2. It is possible that the curves of Figs. 5 and 6 are q en . 
smoothed out too much. Having been privileged to examine 3106 » 
f =A 
4 05 
ees s 04 
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| 1 s 03 
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Electrolytic Conductance Measurements 
in Industry’ 


By NATHAN SCHNOLL 


President, Industrial Instruments Inc., Jersey City, N. J. 


RESENT-DAY technique in meas- 
Prrceimene of electrolytic conductiv- 

ity dates back over fifty years to 
Kohlrausch.! While conductivity meas- 
urements have been firmly established 
for many years in the chemical labora- 
tory, really widespread application in 
industry has begun only recently. Un- 
doubtedly, one of the reasons for this 
has been the comparative complexity 
and high cost of the apparatus com- 
mercially avaliable for this purpose. 


Electrolytic conductance differs fun- 
damentally from conductance in metal- 
lic wires in that the passage of the 
current in the former case is accom- 
panied by material effects within the 
electrolyte, whereas, in metallic con- 
ductors, there is no change in the 
physical condition of the conductor dur- 
ing or after the passage of the current. 
This fundamental difference indicates 
that the basic mechanism of the con- 
ductance may not be the same in both 
cases. The passage of the electric cur- 
rent through the metallic conductor is 
due to a direct transfer of electrons, 
whereas in the electrolyte the passage 
of the current is by means of ions. The 
ions involved in the passage of current 
through an electrolyte depend upon 
the nature of the electrolytic material 
in solution. 


While the fundamental laws under- 
lying the conduction process in elec- 
trolytes appear quite simple, it must 
be admitted that the theoretical explan- 
ations advanced so far do not account 
for all of the observed phenomena. The 
basic principles hold true only for 
dilute electrolytes. There is scarcely a 
single statement which can be made as 
to the conductance process in electro- 
lytes which holds true without excep- 
tion. The conductance is, in general, 
proportional to the concentration of the 
electrolyte in solution. This does not 
hold true when the concentration 
reaches a sufficiently high value. For 
example, a solution of sodium hydrox- 
ide reaches a maximum conductivity in 
the neighborhood of 20% at room tem- 
perature. With further increase in con- 
centration, the conductance falls. It 
might be said that the conductance of 
electrolytic solutions of a given con- 
centration increases in general with in- 
crease in temperature. There are ex- 
ceptions to this, however. For example, 
it was early shown that some solutions 
of copper sulphate show a decrease in 
conductance with an increase in tem- 
perature in the neighborhood of 128°C. 





*Talk before the Society for Measure- 
ment and Control (New Jersey), Newark, 
N. J., May 4, 1943. 
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In fact, almost all electrolytes show a 
negative temperature characteristic un- 
der certain conditions.? In general, it 
might be said that the conductance of 
a solution is a function of the sum of 
the conductances of the individual elec- 
trolytic components. While this is 
largely true in dilute solutions, there 
are many cases in the more concen- 
trated solutions where an addition of 
a second electrolytic material actually 
decreases the total conductance of the 
electrolyte. 

These examples, however, need not 
discourage one from attempting the 
application of conductance measure- 
ments in the plant. They are mentioned 
merely to indicate that some care must 
be exercised in generalizing, otherwise 
trouble may be experienced, There are 
an infinite number of applications for 
conductivity measurements in industry 
where the simple, fundamental laws 
hold sufficiently well for all practical 
purposes so that conclusions based 
upon the conductivity measurements 
may be relied upon. In the applications 
which follow, and which are necessar- 
ily limited to some more generally en- 
countered in practice, conductivity 
measurements of moderate precision 
are being found an extremely valuable 
adjunct to the measuring and control 
methods normally employed. 


Before going into the industrial ap- 
plications of conductivity measure- 
ments, it might be well to point out the 
essential differences between electrical 
measurements of pH and conductivity. 
Because both methods are electrical, 
because both are often applied to sim- 
ilar control problems and because of 
superficial similarities in the appear- 
ance of the apparatus used, they are 
sometimes confused by instrument 
users. Measurements of pH (which is 
the acidity or alkalinity of a solution) 
involve the determination of potential 
difference between two electrodes. Con- 
ductance measurements involve the de- 
termination of the ohmic resistance of 
a column of electrolyte and, in gen- 
eral, a function of the solution concen- 
tration. 


There are some applications where 
the two methods supplement each 
other. 


Conductivity Apparatus and Cells— 
A conductivity cell consists, basically, 
of two metallic electrodes with lead 
wires and an insulator assembly to pre- 
vent contact of the opposing electrodes. 
The insulating body also serves to iso- 
late a definite column of electrolyte so 
that the cell constant is not affected 
unduly by the presence of tank walls or 
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plication of conductivity measurements 
resides in, or could be eliminated by 
cell design, 

The measuring apparatus generally 
consists of a Wheatstone Bridge. The 
circuit used in a compact self-contained 
bridge? is shown in Fig. 1. In this 
bridge an electron-tube indicator serves 
to detect the null balance. Instruments 
of this type incorporate a temperature 
compensator and generally provide a 
scale calibrated directly in concentra. 
tion, in terms of a particular electro- 
lyte. 

A Wheatstone Bridge of similar de- 
sign shown in Fig. 2 incorporates a 
relay arranged for operation when- 
ever the concentration exceeds or 
drops below a specified value. The 
basic characteristic of the Wheat- 
stone Bridge, whereby measured val- 
ues are independent of line voltage 
variation or tube characteristics, is re- 
tained in the control type of instrv- 
ment shown in Fig. 2. 
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APPLICATIONS 







Rinsing—There are many industrial 
processes where a material is treated 









































with an acid or salt solution, and where vee 
it is important to remove the treating H 4,;. 9 
solution to avoid difficulties later on. hj). n¢ 
For example, wool is treated with 4M i, ¢ 
‘caustic solution which subsequently & precis 
must be removed by washing. In other nade 
cases, electrolytic impurities originally & the 
present in the natural product must be machi 
removed by washing. An example off grawi 
this is the removal of electrolytic ma ai 
terial from paper intended for use as ven ) 
electrical insulation. canters 
In applications of this character, 8 tions 
conductance measurement on the rinst & olecty 
water is an excellent measure of the sorios 
amount of electrolytic material remain: & tratio 
ing in the material being rinsed. BY & tain, 
means of conductance measurements & oondy 
the rinsing process may be followed : 
from start to finish, it being possible Dis 
to determine whether the washing has **e- 
proceeded far enough, or whether it is appli 
being carried needlessly beyond the mont 
point where satisfactory results can be milia 
obtained. estim 
wate) 

Concentration of Electrolytes—Th ™ in sol 
problem of maintaining the concentra J and « 
tion of a solution is a widespread one #% ductc 
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For example, in the washing of bottles 
in beverage plants throughout the 
country, it is common practice to use a 
9% to 3% caustie solution. It is impor- 
‘ant to maintain the concentration of 
the soaker tank at a definite value. If 
the concentration is too low, the re- 
yirements for clean and sterile bottles 
will not be met. If the concentration is 
too high there is an unnecessary waste 
of material and etching of the glass 








water, however, is a comparatively poor 
conductor, the value of the specific con- 
ductance of the water being an excel- 
lent measure of its purity. For judging 
the quality of distilled water or steam 
condensate, a conductivity measure- 
ment is both simple and satisfactory. 
Water obtained from a good com- 
mercial still in proper operation has a 
conductance of approximately 2 mic- 
romhos (500,000 ohms per centimeter 











widely. While conductance methods do 
not yield an analysis, they do enable 
one to obtain a good estimate of the 
total electrolytic material present. In a 
given locality, where the ratios of the 
various constituents present in the 
oiler water remain constant, conduct- 
ance measurements have been found 
sufficiently accurate to entirely dis- 
place chemical methods. In this partic- 
ular application, as well as many of the 
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may be encountered. Conductivity 


measurements have been successful in 
this application, it being found possi- 
ble not only to control the concentra- 
tion to a sufficiently high degree of 
precision, but the measurements can be 
made on-the solution in the tanks as 
the bottles pass through the washing 
machine without the necessity for with- 
drawing samples. 

Another application of similar na- 
ture is that of maintaining the con- 
centration of ammonium borate solu- 
tions as used in the manufacture of 
electrolytic capacitors. In this case a 
series of solutions, varying in concen- 
tration from 0.12% to 0.29%, are main- 
tained at the proper concentration by 
conductance measurements. 


Distilled Water and Steam Conden- 
sate—One of the earliest commercial 
applications for conductivity measure- 
ments with which the speaker is fa- 
miliar is that of the detection and 
estimation of impurities dissolved in 
water.4 Ordinary faucet water contains 
in solution a sufficient quantity of salts 
and other substances to be a fair con- 
ductor of electricity. Pure distilled 
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cube). The introduction in the water 
output of the still of as little as 1 
p.p.m. of sodium chloride will drop the 
specific resistance of the water down to 
less than 300,000 ohms. 

The steam condensate in a well main- 
tained power plant system is nearly the 
equivalent of distilled water. The 
slightest priming of the boiler may be 
detected by conductance measurements 
on the steam condensate. 

There are many cases where steam 
is used in process in the plant to heat 
acid or salt baths of such a nature that 
leakage into the steam condensate 
might cause serious damage, particu- 
larly if the steam condensate is being 
returned to the boiler. Conductance 
measurements have been found ex- 
tremely useful to determine when such 
leakage takes place. Control apparatus 
arranged so as to ring an alarm when 
the conductance of the steam conden- 
sate exceeds a given value is particu- 
larly valuable. 


Boiler Water Concentration — A 
knowledge of the total solids in boiler 
water as well as in the feed water is 
considered essential in most power 
plants. While chemical methods (es- 
pecially simplified for use by the boiler 
room personnel) ¢-e in wide use for 
this purpose, conductivity measure- 
ments have recently been applied 


others discussed, the simplicity and 
ease of operation of conductivity equip- 
ment has been one of the determining 
factors in selecting conductivity appa- 
ratus rather than other methods. This 
is particularly true where routine 
measurements are in the hands of 
technically unskilled personnel. 


Miscellaneous Applications—Conduc- 
tivity measurements are being used 
successfully to check the timing of con- 
tinuous pasteurizing machines.® In this 
particular application, raw milk is 
pumped through a chamber and 
brought up to a definite temperature. 
It is essential that the equipment be 
adjusted so that the milk is within the 
holding chamber for a definite period 
of time. In order to measure precisely 
the time of flow through the pasteuriz- 
ing chamber, conductivity apparatus is 
used. A salt solution is injected into 
the liquid stream just before it enters 
the pasteurizing chamber. A conduc- 
tivity cell right at the entrance to the 
pasteurizing chamber indicates when 
the more conductive stream of milk 
reaches that point. Another similar 
conductivity cell, located at the outlet 
from the pasteurizing chamber, indi- 
cates when the conductive body of the 
milk reaches the output. The difference 
in time between the indications of a 

Concluded on page 746 
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Instruments Assist in “Merry-go-round” Curing 
of Propeller Blade Fairing 


By D. C. SANFORD 










Application Engineer, The Bristol Company, Waterbury, Conn. 


in speed-up of production and elimination of bottle- 

necks on critical parts have been opened up by the 
exigencies of World War II. One of the more unusual ma- 
chines of this nature was recently installed by the Hamilton 
Standard Propeller Division of the United Aircraft Cor- 
poration at East Hartford, Conn. This machine consists of 
a 100-ton rotary “merry-go-round” curing press for the 
curing of Ebonite fairings (cuffs) on propeller blades. 
Forty-two Bristol recorder-controllers play an essential 
part in the close control and uniform product obtained from 
this unique press. The machine is based on a turnable 40 


Mins unusual applications of instruments to assist 


The machine cures simultaneously two sets of twenty- 
one blades each and is turned in a clockwise direction by a 
14” air cylinder advancing one blade sector every 12 min- 
utes. Each mold starts at a loading station, turns to a ga; 
type Farquhar hydraulic press, moves through a steam 
heating cycle and water cooling cycle, and is unloaded. The 
heating cycle takes 24% hours and the cooling cycle 1% 
hours. The 100-ton presses are set up on opposite sides of 
the turntable so that each blade is cured in one half révo- 
lution of the “merry-go-round.” 

At the start of the operation, the inside of the mold is 
coated with wax and the steam is turned on. A blade with 
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feet in diameter mounted on rollers and revolving on a_ the rubber fairing attached is then inserted into the mold, hing 
concrete foundation. [Complete view on front cover.—EpD.] which is loosely bolted together. A turn of the table carries will 
The outer rim of the table is flat and is divided into forty- the mold under one of the hydraulic presses which closes 
two separate sections, each of which is a sector carrying under pressure. Excess rubber is forced out, the mold bolts [to mov 
a half-ton mold into which the blade fairing assembly is are tightened, and the blade moves to the next position. & presse 
inserted for curing. Each section has its individual system A canvas and wool insulating blanket is thrown over the given, 
of air, steam, water and electricity; and is automatically blade to protect its surface. The table then carries the mold JB Cony 
controlled by the Bristol recorder-controllers and cam- through progressive steps to complete the heating cycle 
operated water and steam valves. Supply lines are brought ynder controlled steam pressure. At this point, the steam 
in through the center of the turntable by swing joints and yajve is turned off by means of push rods operated by cam: 
slip rings. located in the outer periphery of the table. Refrigerated J In the 
The forty-two Bristol Model 5040M Free-Vane air-operated water valves are opened in a like manner and the molds & forces, 
recording pressure controllers revolve with the turntable are cooled until they reach the unloading station 180 de j% most 
and control the curing temperatures indirectly through grees from the starting point. Wh; 
control of steam pressure in the molds. Each instrument The mountings of the rotary table are on steel springs, mobile 
is of the throttling type and accurately controls the action thus creating a slight “give” to bring the table into con- of the 
of a %” normally-closed diaphragm valve in the mold steam tact with the lower platen of the press while the mold is jm P¢tfo 
line. Permanent records of the curing times and pressures being closed. When the pressure is released the table lifts nature 
are obtained from 12” 24-hour charts on the instruments and clears the lower platen by about 1/16”. Six Electr form 
with a range of zero to 100 Ibs./in.?. The instrument con- Lift worm drive hoists are mounted over the table to oper “= 
trol mechanisms consist of Bristol’s Standard Free-Vane and close molds. it prs 
Air System in which a thin vane is floated between two The machine provides continuous uniform molding of the a 
jets of air. The back pressure of air caused by this system rubber fairing with a minimum of handling and has broke! the 
operates through a pilot valve to position the diaphragm a former bottle-neck in this operation. Design and constrac- a teed 
steam valve to maintain a predetermined pressure in the tion of this equipment was carried on by the L. Heres Chase 


curing molds. 





Page 732—Jnstruments—Vol. 16 


DeWyk Company of Ansonia, Conn. 













In demonstrating the first part of Newton’s first law of 
notion, we saw that inertia is that property of matter 
which causes it to remain at rest when it is at rest, or to 
keep moving with uniform speed in a straight line, once it 
js set in motion, unless acted upon by an outside force. 
If a body is moving in a straight path and is constrained 
to deviate from that course, then in a direction at right 
angles to that path, the speed or velocity of the body is 
changing from ve =O to some finite value v,—=a,t. The 
body has an acceleration a, which is always directed toward 
the center of the curved path and is equal to: 
472 



















a, = v2/r = wr = r= 47 2n2r, 





Wherever an acceleration occurs for a mass m, there some 





mv 
force must be operating, such that F = ——- = ma. 
t 


This force, like the acceleration, is directed toward the 
center of curvature; and this force which constrains a body 
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he mold, Fig. 1. On a railroad curve the roadbed must be ‘‘banked’’ so that 
: for a given average speed the resultant force R acting on the car 
€ carries will be normal to the surface of the roadbed. 
ch closes 
old bolts J to move in a curved path we call the centripetal force. Ex- 
position. #@ pressed in terms of our defining equation of a force just 
over the Mf given, we may write 
the mold Centripetal force = 
ng cycle wut 4r2 
e steam PF, = — = mw2r = — m= 47 222m. 
by cams r T2 
igerated @ In the solution of various problems involving these central 
e molds @ forces, we shall use whatever form of the equation we find 
180 de most convenient for our purposes. 

Why does the mud fly off from a rapidly moving auto- 
springs, | Nobile wheel in paths which are tangents to the surfaces 
ito con- J Of the wheels? Why do the sparks from an emery wheel 
mold is Perform in the same way? Simply, because it is the very 
ble lifts | 2ature of matter to move in straight lines and with uni- 
Electro (orm speed. If the mud had greater adhesive power, it 
to open would be pulled along with the tire on the wheel. 

_In solving problems concerned with curvilinear motion, 

- of the Rt Often is convenient to treat the reaction to being deflected 
‘tree from a straight path as a force equal but oppositely directed 
a laiig to the centripetal force and call it a centrifugal force. Thus 
net a train in going around a curve tends to skid sideways be- 


Cause it wants to maintain a straight path. 


Forces Involved in Curvilinear Motion 


A “Refresher” for Instrument Men 


By S. R. WILLIAMS 
Professor of Physics, Amherst College, Amherst, Mass. 


This force is directed outward as shown in Fig. 1 
where we wish to find the “banking” of the track, that is, 
the angle which the track makes with the horizontal. In 
laying out the roadbed, the engineer must determine what 
this angle is to be. He wants the surface of the roadbed 
to be at right angles to the resultant force acting on the 
train. The force of gravity mg acts vertically downward. 
Hence we lay off vectors to represent mg and the centrifu- 
gal force, mv2/r. 

Fig. 1 shows the geometrical figure which we employ. 

my 2 
The resultant of F’, = ——, and F, = mg is indicated by 
” 

the line R, where we get, 

mv2/r y2 
=tan¢ or—-+tan¢ 

mg rg 
between the surface of the road bed and the horizontal plane. 


where ¢ is the angle 





DEMONSTRATIONS OF CENTRIPETAL FORCES 


There are many demonstrations to show how bodies are 
constrained to move in curved paths and their tendencies to 
fly off on tangents. 

When the balance wheel of a high-speed engine “bursts,” 
it is not like an explosion. In an explosion the particles fly 





ee 


Fig. 2. (A) Chain ring on rotating disk. (B) Rotating governor. 
ei Circular spring hoops which flatten on rotation. (D) Wooden 
ball rolls up inclined tube as it tries to keep going in a straight 
line. (R) Rotator. (S) Cream separator. 


out radially from the center; but when a rotating body 
goes to pieces, each separate part flies off tangentally to 
the curved path in which it was rotating. 


DEMONSTRATION OF WHY THE EARTH Is FLATTENED 
AT THE POLES 


In Fig. 2(C) is shown a combination of two circular 
spring hoops at right angles to each other. When they are 
rotated about an axis in the intersection of the planes of 
the two hoops, those parts of the rotating hoops farthest 
from the axis have a greater tendency to keep on in a 
straight line than do those nearer the axis. As a result, 
this greater pull on the equatorial sections of the hoops as 
they rotate causes the hoops to flatten at the poles of ro- 
tation. The upper end of the axis is not rigidly attached to 
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the hoops, but is free to let the upper part of the hoops 
slide up and down on the axis and so flatten out as the 
hoops rotate. 


DEMONSTRATION OF THE PRINCIPLE ON WHICH THE 
CREAM SEPARATOR WORKS 


Fig. 2(S) shows a glass bowl which can be rotated. A 
mixture of mercury and water, blackened by ink, is put in 
the bowl, the quantity depending upon the size of the bowl. 
When this mixture is rotated with the bowl, the density of 
the mercury, being greater, and therefore mv?2/r being 
greater, the mercury presses out to the points farthest from 
the axis of rotation. This forms a ring of mercury on the 
equator of the bowl, and the blackened water distributes 






Fig. 3. Showing how the governor 
operates a valve for shutting off or 
turning on the steam for a steam 
engine. (Courtesy W. M. Welch 
Scientifie Co.) 


Fig. 4. Various gadgets for demonstrating the tendencies for bodies 
moving in curvilinear motion to keep on in a straight path. 





Fig. 5. Outfit for rotating a ring to show that each particle in the 
ring tries to get as far as possible from the axis of rotation. 
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itself by the same law to points where the mercury hag not 
displaced it. 

The mercury is the skim milk and the water is the cream 
in the ordinary cream separator. All one needs to separate 
the two liquids are small tubes, one leading out from the 
mercury and the other from the water. 





DEMONSTRATION OF THE STEAM ENGINE GOVERNOR 
(B) in Fig. 2 shows a model of a steam engine governo, 


When rotated, the arms stand out more nearly perpendicy. 
lar to the axis the more rapidly the governor is rotated, 
To prevent excessive speed on a steam engine, the balls ay 
they rise can be made to shut off the steam from the cyl: 
inders of the engine and thus reduce the speed. This action 
is indicated more clearly in Fig. 3 which shows a mod 
of a nearly complete governor with the valve lever actuate; 
by the sleeve. The same principle is utilized in centrifugal 
tachometers, except that the sleeve does not actuate a valye 
but actuates a pointer by means of a sector-and-pinjioy 
arrangement. 


DEMONSTRATION TO SHOW THAT EVERY PARTICLE IN A Rp. 
TATING Bopy TENDS TO GET AWAY AS FAR As Possipiz 
FROM THE AXIS OF ROTATION 

In Fig. 4, (F) is a brass ring about 8” in diameter, This 
is suspended by a heavy cord underneath the vertical axis 
of the rotator as shown in Fig. 5. As it begins to rotate 
with its plane in a vertical position, it gradually begins t 
pull up and spin with its plane in a horizontal position, 
In this position all of its parts are then revolving at the 
greatest distance possible from the axis of rotation. The 
position for spinning the ring and also the chain in the 
following demonstration is shown in Fig. 5, (E) in Figs. 
4 and 5 is a chain loop which is suspended by a heavy cord 
as was the rigid ring in the previous experiment. When 
the chain ring is set in rotation it too will come up into 
a horizontal position and at the same time take on a cir- 
cular form. (G) in Fig. 4 shows various wooden forms 
which rotate in ways we didn’t suspect. 


SHOW HOW “LOOPING THE LOOP” 
Is PERFORMED 


In Fig. 6 is shown a metal-rail track with a small iror 
car on wheels. When this car with its rider is released 
from the position A, it will run down the inclined track 
gathering speed until it reaches the point where the track 
is curved in a loop. All along the track the inertia of the 
car tends to keep the car in a straight path. On reaching the 
loop this tendency to go in a straight path causes the car 
to press against the track with a force, F, = mv2/r greate! 
than the force of gravity F,, = mg, and so the car stays up 
against the track all the way around the loop and finally 
arrives at the farther end of the track where it is caught 
by the spring catch at B. 

Why does the bareback rider lean in toward the center of 
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Fig. 6. For demonstrating ‘‘looping the loop.”’ 
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he ring? The demonstration of this fact is to take a ride 
on a merry-go-round. The reason is found in the urge with 
which the rider tends to keep on in a path tangential to the 
wrve in which he moves. The rider leans in so that the 
resultant of the two forces, the one just mentioned and the 
force of gravity, will be at right angles to the “banked” 
track on which the horse is running. This is shown in Fig. 7. 
It is a problem similar to the train rounding a curve. 
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DEMONSTRATION TO SHOW THE RIGIDITY OF A Loop oF CHAIN 





‘ie seme WHEN SPUN AS A RING. 
2 Dé : 
rom ha ry Fig. 8 shows an electric motor taken from a Hoover vac- 
his ates yum sweeper. Its speed is over 6000 r.p.m. Attached to the 
n 


shaft of the motor is a wooden disk about 8” in diameter 
and about 1” thick. The disk is nicely balanced and bound 
with strong wire. On this disk is placed a loop of heavy sash 
chain which will just slip onto the periphery of the disk. 
The chain and disk are set into rotation and, when going 
at full speed, the chain can be disengaged from the disk and 
will begin to roll along the floor or lecture table like a 
rigid ring. A strip of rubber extending from just under the 
disk and away a foot or two from it will help the chain start 
to rolling. The loop of chain can be made to bound up steps 
and do many things a rigid ring would do when rotating. 


WS A model 
ver actuated 

centrifugal 
uate a valve 
r-and-pinion 


E IN A Ro. 
‘S Possiprp 


meter, This 
rtical axis DEMONSTRATION TO SHOW EFFECT OF HIGH SPEEDS IN 
S to rotate CUTTING 
1 parte Employing this same tendency for a moving body to keep 
ing at the on going in a straight path with uniform speed, one may 
ation Th use a sheet of good writing paper cut out to form a circu- 
ain a the lar disk. In Fig. 8 (A) is shown a clamp for attaching such 
) in Fics A? disk of paper to the shaft of the Hoover motor. When up 
Leavy ad at a speed of 6000 r.p.m., a circular disk of paper will be 
ont "When pulled out into a plane, whose periphery on an 8 disk will 
m - a be traveling over 12,000 feet per minute. At this speed, the 
an A re paper disk may be used as a buzz saw for cutting paper 
len form and light woods. 
DEMONSTRATION FOR QUANTITATIVELY MEASURING THE 
, TENDENCY OF MATTER TO GO OFF TANGENTIALLY 
Loop WHEN ROTATED 
In this experiment a cylindrical mass m, seen in the 

mall iron Mi frame R, Fig. 9, is rotated at such a speed that the force 

released HF necessary to hold it at a fixed distance r from the axis of 
ed track MM rotation is equal to the stretching Mg due to gravity. The 
the track MF latter is obtained by suspending the framework R as in (a) 
1a of the Fig. 9. Wieghts are added until the spring is elongated the 
ching the MH same amount as in (b) Fig. 9. Hence there follows the 
} the car equation: 

Yr greater (M + m)g = 472n2mr 

yea “4 where ” is the speed of rotation in revolutions per second, m 

ally 


the mass of the object whirled, and r the distance from the 


s caught center of the cylinder m to the center of the axis of rotation. 
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Fig. 7. The bareback rider. Why does he lean inward toward 
center of curvature? 


CENTER OF MASS 


In connection with the motion of a body, whether trans- 
latory or rotatory, there is one point in the body which is 
of considerable importance. This is the center of mass or 
the center of gravity. The center of mass is that point which 
represents the mean position of the material in the body. 
Thus in a sphere of uniform density its geometrical center 
is its center of mass. If a force is directed straight at the 


A 





Fig. 8. A loop of chain is set spinning so that all parts are 
urged tangentially to the periphery of the spinning wheel and the 
chain behaves as a rigid ring. 
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Es 

Fig. 9. Two springs are shown in this photograph: (a) The spring 


is stretched by the force of gravity; (6) The spring is stretched 
by centripetal force. 





Fig. 10. Figures in equilibrium because their centers of gravity 
lie below their points of support. 
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ORD knows how Dr. Williams finds 

time to write these articles in spite 
of his extra duties—we don’t! Maybe it’s 
because the hit they’ve made spurs him 
to find time. In reply to numerous in- 
quiries, here are his preceding articles: 

Dec. ’42—“Metrology, the Science of 
Measurement.” 

Mar, ’43—“Principles of Mechanics.” 

Oct. ’43—“Vibratory Motion.” 

Nov. ’°483—“Dynamics.” 

Don’t write to this office for back 
copies: paper restrictions prevented 
printing peace-time overruns.—MFB 
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Fig. 11. A triangle of card- Fig. 12. Finding the 
board has its center of grav- center of gravity of a DEMON 
ity located. stool. 

In F 
on a fi 
center 
of mas 
eter m 
diamet 

center of mass, there will be no tendency for the mass to _tersection of the two lines and when the triangle is sup- of the 
rotate. If a body is suspended from the center of mass or ported on the knitting needle, it will be found to be jy be sper 
of gravity, the various parts of the body are balanced one _ balance in any position in which it may be turned. howev! 
against the other and there is no tendency for rotation to (b) The center of gravity may be outside of the materia] the hi 
occur. All torques are balanced. part of the object and yet can be found in the same way. I )°™ 
This may be demonstrated by an ordinary laboratory stool ao 
DEMONSTRATIONS TO SHOW THAT WHEN THE CENTER OF MAss__ suspended by two different strings but having a common Si 
OR OF GRAVITY LIES BELOW THE POINT OF SUPPORT THE point of intersection. This is shown in Fig. 12. By means 
Bopy Is IN STABLE EQUILIBRIUM of an auxiliary arm with a depression in it, this depression ‘ 
: , may be placed where the intersection of the two cords oc Whe 
_ This may be illustrated by such figures as are shown in yrs, and the stool will be found in equilibrium around that accele 
Fig. 10. Two forks or two knives stuck into opposite sides point. instan 
of a cork may be used in the same way. In all of these ex- ’ ; have 
periments the center of gravity tries to get to the lowest. (c) A meter stick ean be balanced on a knife edge and an al 
possible point below those points from which the body is its center of gravity found. occurs 
supported. The center of gravity is the point about which a body angul. 
will rotate without wobbling. Its location with respect to what 
DEMONSTRATION TO SHOw How THE CENTER OF Mass or or ‘he @xis of rotation is highly important in machinery rotat- J} effect 
GRAVITY MAY BE EXPERIMENTALLY LOCATED ing with high speeds. If it is off center, the vibrations be- is net 
come terrific. One realizes this if a single blade breaks off The 
(a) A triangle of cardboard has a small hole punched in from the fan cooling the engine of one’s automobile. The effect 
each angle as near the point as possible. Fig. 11. Suspend vibrations which ensue are as though a giant was shaking 
the triangle by hanging it on a steel knitting needle from the whole car. To remedy this matter of vibrations in high- [ 
one end of these holes. Directly in front of the triangle, hang speed rotation, careful balancing of the rotating parts is Fj 
up a plumb line chalked with red chalk. When the two are first made and then some adjustment is made in the bear- é 
at rest pinch the line to the card, at their lowest common _ings or for the machine as a whole so that the rotating part ets 
points and snap the line against the cardboard. Repeat from can spin about its own center of mass, for this is what : 
another hole. Inasmuch as the center of gravity lies directly every rotating body naturally tries to do. In our automobiles ' ~ 
beneath the support, it may be seen that the intersection of | the engines are mounted on rubber pads. In a cream separa- r- 3 
these two lines must locate for us the center of gravity. tor, rubber gaskets are put around the bearing collar vi r 
With a punch, cut a small circular hole at the point of in- through which the shaft of the swiftly turning bow] spins. tind 
scope 
move 
chan; 
angu 
tion 
Fi, 
abou 
effec 

of w 

of sy] 

to p: 

Al 
engi’ 
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, expe 
Fig. 13. A brass disk is mounted ‘‘off center’’ on a flexible shaft. When spinning, the disk and shaft spin fron 


about their common center of mass and without undue vibration. 
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Fig. 14. A gyroscope (b) and a device known as a spinner (a) 
for setting the wheel of the gyroscope into rapid rotation. 


DEMONSTRATION TO SHOW How A ROTATING Bopy TRIES TO 
Spin ABouT ITS OWN CENTER OF MASS 


In Fig. 13 a brass disk, distinctly “off center,” is mounted 
on a flexible shaft of spring brass. The disk is so much off 
center that it turns of its own accord so that the center 
of mass hangs below the shaft. The disk is 2%” in diam- 
eter mounted 14” “off center.” The flexible shaft is %” in 
diameter and 20” long, mounted on ball bearings. By means 
of the variable-speed drive shown in the figure, the disk can 
be speeded up and kept going smoothly. It will be observed, 
however, that the shaft is whipping around in order for 
the high-speed disk to run smoothly. The whole rotating 
system swings about its center of mass and so runs smoothly. 
A guard ring R is attached to prevent the disk from whip- 
ping out of control when being started. 


THE GYROSCOPE 


When a linear velocity is changed in direction, a linear 
acceleration occurs in a direction at right angles to the 
instantaneous linear velocity. The preceding demonstrations 
have indicated this fact. Similarly, when the direction of 
an angular velocity is changed, an angular acceleration 
occurs in a direction at right angles to the instantaneous 
angular velocity. This latter effect is to rotatory motion 
what the first is to translatory motion. To produce the first 
effect a force is required and to produce the second a torque 
is necessary. 

The demonstrations which follow will show some of the 
effects when we change the direction of an angular velocity. 


DEMONSTRATION OF THE PRINCIPLES OF A GYROSCOPE 


Fig. 14(b) shows a gyroscope mounted in a Cardan sus- 
pension so that when the disk is set to spinning by means 
of the spinner (a) the axis of spin of the gyroscope may 
be set in any direction desired. The outstanding property 
of a gyroscope is to maintain its axis of spin in a fixed 
direction. Set the axis of spin horizontal and attach a 
weight at one of the ends of the axis—which means that a 
torque is applied to the axis of spin. Immediately, the gyro- 
scope begins to precess; that is, the axis of spin begins to 
move around in a horizontal plane. Here we see that a 
change in the direction of angular speed gives rise to an 
angular acceleration which is at right angles to the direc- 
tion of angular speed. 

Fig. 15 shows a bicycle wheel, with a lot of wire wound 
about the rim and nicely balanced, used as a gyroscope. Its 
effectiveness lies in the way it can be handled in all sorts 
of ways. By suddenly changing the direction of the axis 
of spin, one can feel the torque suddenly put on the wheel 
to produce precession. 

All spinning wheels—such as the flywheel of an automobile 
engine, the propeller of an airplane, the wheels of a loco- 
motive—act as gyroscopes when rotating. It is a common 
experience for a car traveling at a good speed that if its 
front end is suddenly lifted and the axis of spin of the fly- 












Fig. 15. A bicycle wheel used as a gyroscope. 


(A) Model airplane with small gyroscope in place of engine. 
(B,B) Boomerangs. (D) Diabolo. (S) Model of Sperry gyroscope. 


wheel changed, the car as a whole will turn at right angles 
to the direction in which it is traveling. A sudden nosing 
down or up of a single-engined airplane causes a precession 
of the propeller blades and so the airplane swings either 
to the left or to the right, (A), Fig. 15. In the early days 
of the old Gnome engines, when the cylinders themselves 
were revolving, the torques to produce precession were 
enormous and many accidents occurred before it was dis- 
covered what was the matter. A locomotive traveling around 
a curve in a clockwise or counter-clockwise direction has 
its massive drive wheels acting like huge gyroscopes. As the 
direction of their axes of spin change in going around the 
curve, the direction of precession is always to make the 
engines tip over outward from the curve. These torques are 
enormous and help to account for some accidents. 
Wherever the direction of the axis of spin of a gyroscope 
is changed, a torque is set up to produce precession. Conse- 
quently, if a spinning gyroscope is placed on another ro- 
















Fig. 16. Demonstrating 
the gyrocompass. 
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tating body, it will tend to set itself so that there wi)! 


be n 

change in the direction of the axis of spin. The only sta 

in’ which it can move to do this is to set its axis of spin 

parallel to the axis of rotation of the body on which it is 

placed and in the same direction of rotation. j 

DEMONSTRATION TO SHOW THAT AXIS OF SPIN OF Gyroscopy 

Does Set ITSELF PARALLEL TO AXIS OF ROTATION 
OF SUPPORTING BoDy 

Start the bicycle wheel in Fig. 15 to spinning as rapjq), 
as possible. Sit down on a turn-stool as shown in Fig. 1¢ METH 
and get an assistant to turn the stool. Immediately one fe¢)s The | 
the wheel turning in such a direction as will bring the two satisfact 
axes of rotation parallel and with the same direction of tory whe 
turning. would b 
The gyrocompass is simply a gyroscope maintaining jts paratus 
axis of spin parallel to the axis of rotation of the eart mistake 
and in the same direction and thus pointing due north. across 
The converse of this experiment is to sit quietly on the J works 2 
turn-stool as in Fig. 16 and, with the bicycle wheel spin. pact of 


ning, rapidly raise the bicycle wheel over one’s head using 
a stiff arm movement. Now the person on the stool and ‘ 
the stool are rotated because of the torque developed by ho 
changing the direction of the axis of spin of the gyroscope. 

The gyroscope is being used for stabilizing boats, air- 
planes, and all sorts of machinery. The old monorail! ca; 
was a practical application of the principle of the gyro- 








Fig. 17. Cross-sectional view of Bren- 
nan’s mono-rail car. 








scope, 

RECTIFIER 
DEMONSTRATION OF THE MONO-RAIL CAR OTHER $0U 
3 . : OF VARIAB' 
Some years ago, Brennan devised a mono-rail car which vOLTAGI 
was kept in an upright position by a large spinning gyro- 0-S00%. 0: 

scopic wheel, W, Fig. 17. The front edge of the spinning 
gyroscope wheel W is moving downward as indicated. When \ 


the car begins to tip in the direction shown by the arrow 
T, the gyroscope begins to precess about its vertical axis 
MN in such a direction that the end of the axis (a) moves 
forward toward the reader. If now the angular velocity Fig. 57. 
of precession is increased, i.e., accelerated, positively it 
will cause the end (b) of the axis of spin of the gyroscopic 











wheel to raise off of its bearings and throw the entire mse 
weight of the large wheel onto the end (a) of the axis of — 
‘ ‘ . to thei! 
spin, or it puts the entire load of the gyroscope on the up f t! 
side of the car which brings it back to level once more. pire ; 
; ; uctors 
The essential feature of this car was the Brennan device the ‘pa 
for accelerating the precessional movement. This can be ful at | 
done by mercury level contacts or analogous devices. If the On ] 
car tips in the opposite direction the reverse process goes always 
into action. Thus far, this means of transportation has not prc 
passed to the practical stage in its development. oonet 
Fig. 18. Showing the stabilization of a boat. DEMONSTRATION OF THE STABILIZATION OF A BOAT BY — 
MEANS OF A GYROSCOPE shall 
Fig. 18 shows a wooden platform supported on two pins. wishes 
This is to serve as a model of a boat. In the middle of the couple 
| boat is cut a circular opening in which is set a gyroscope out so} 
with a Cardan suspension. The axis of spin of the gyroscope take t 
is vertical and the other axis of the Cardan suspension is well w 
at right angles to the keel of the boat. If the boat starts Sup 
to roll, that will mean changing the direction of the axis grid-g 
of spin and so a precession of the axis of spin. Because plate | 
of the moment of inertia of the gyroscope which resists Fig. & 
change in direction of spin, a counter-torque is put on th 0.1 ar 
boat to prevent its rolling. Fig. 19 shows another form of conste 
apparatus for showing the stabilization of a boat. tered 
an In Fig. 15 are shown various games in which the pri Eve 
, ciple of the gyroscope is used. The diabolo D is a spinning portul 
fo spool which may be thrown in the air. As it goes up applie 
‘ comes down it maintains its axis of spin in a definite the pl 
direction and so may be caught on a cord between tw’ been ¢ 
sticks. Some boomerangs B are also shown. The boomerang pat 
is thrown with a spin and in flight it acts as a gyroscope. nebte 
However, we must know something about Bernoulli’s prin — 
ciple in order to understand why the boomerang will retur™ Pig 
Fig. 19. Another arrangement of an electrically driven gyroscope to the thrower. so we shall leave the demonstration of av to 
to show how the rolling of a boat is prevented. : ° 5 tube, 
(Courtesy Scientific Apparatus Co.) them until a later article. 
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CHAPTER IX 
METHODS OF CONTROL IN USING THYRATRONS 
The process of explaining things on paper is not entirely 


satisfactory. Were these matters explained in the labora- 
tory where the action of tubes could be demonstrated, there 
would be more diversion. When working with electrical ap- 
paratus there is always a chance of somebody making a 
mistake; connecting the 6-volt filament terminals of a tube 
across a 2000-volt plate transformer for example. Fire- 
works are always interesting. People drop things. The im- 
pact of a $200 electron tube on a concrete floor always has 
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Fig. 57. 


interesting repercussions. Instruments have a habit of burn- 
ing out when ten or more times normal voltage is applied 
to their terminals and the physiological reactions resulting 
from the contact of human skin with radio-frequency con- 
ductors provide elements of interest which extend beyond 
the purely technical. Laboratory phenomena, though pain- 
ful at times, are always intriguing. 

On paper, however, accidents never happen; everything 
always works the way it is supposed to. Circuits are always 
shown connected correctly and, even if they are not, there 
never is any “fireworks.” Short circuits have only an aca- 
demic interest. 

With this apology for the absence of the spectacular, we 
shall proceed with our discussion. If the reader really 
wishes excitement, it is suggested that he buy himself a 
couple of tubes and indicating instruments and try testing 
out some of the things we have been discussing. Nothing can 
take the place of actual experience and the results will be 
well worth the cost and effort. 

Suppose, for example, that you had a little thyratron or 
grid-glow tube set up with a method for varying both the 
plate and grid potentials on it. A circuit such as shown in 
Fig. 57 would do nicely. A thyratron capable of carrying 
0.1 amp. can be purchased for around $3.00. The circuit 
constants are all given so no difficulty should be encoun- 
tered in hooking it up. 

Even with such a simple circuit as this there is ample op- 
portunity for diversion. In a circuit such as this (and this 
applies to any of the gas-filled tubes two- or three-element) 
the plate voltage should not be applied until the cathode has 
been allowed to heat up. If this is not done you may, or may 
not, have to buy a new tube after the first closure of the 
switch. Assuming that everything is connected properly, 
however, the grid voltage at which the discharge starts 
should be measured for various values of plate voltage from 
50 to 500 volts. Aside from the sudden blue glow in the 
tube, breakdown will be indicated by the sudden fall of the 
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plate voltage from the applied voltage to a 10- or 15-volt 
are drop. 

In observing the two voltages in each case it will be found 
that the grid voltage needed to cause breakdown depends 
upon the plate voltage. The higher the plate voltage, the 
lower the grid voltage required. If with 100 volts on the 
plate a grid voltage of 10 is required to cause breakdown, 
at 300 volts only 3 volts may be needed, while at 400 volts 
an actual negative potential may have to be applied to the 
grid to prevent breakdown. 

Knowing this relation, the action of the tube under alter- 
nating potential instead of direct is more easily understood. 
With a fixed grid voltage the tube will break down at that 
instant during the beginning of the positive half-cycle 
when the value of the plate voltage added to the fixed grid 
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Fig. 58. The dotted curve is known as the critical grid voltage 
curve. Grid potentials equal to, or more positive than Ec render 
the tube conducting; conversely, grid potentials more negative 
than Ec prevent conduction. 








voltage already existing is sufficient to ionize the gas in the 
tube. In other words, with alternating current, the amount 
of grid voltage needed to initiate the discharge depends 
upon the instantaneous value of the plate voltage. Thus, as 
explained in the preceding chapter, with the application of 
alternating potential across the cathode and plate, current 
can be made to flow in the plate circuit during a portion 
of the positive half-cycle, depending upon the value of fixed 
grid potential, but in no case can the flow period be cut to 
less than a quarter of a cycle. 

It was also shown, however, that by introducing a “time” 
element in the application of the grid voltage, with respect 
to the instantaneous value of the alternating potential 
across the plate circuit, the flow period could be cut to less 
than a quarter of a cycle. 


Amplitude and Phase Shift Control 


These two cases imply two general methods of opera- 
tion: the first an amplitude method and the second a phase 
shift method. In the amplitude method the voltage applied 
to the grid is varied until the discharge starts or with a 
fixed grid voltage the plate voltage is increased until the 
discharge starts. This has all been fully described. 

The phase method implies the application of alternating 
potential to both grid and plate. Consequently, the operation 
of the tube under such conditions is somewhat different 
from that when the grid potential is negative. 

Before this phase shift method is considered in detail, a 
few words more about the general characteristics of these 
tubes may not be amiss. If a circuit such as in Fig. 57 is 
available, so much the better, for then actual readings can 
be used. However, in the absence of such a circuit you can 
assume that what is stated here is true. If the values of 
grid voltage at which breakdown occurs under various 
values of plate voltage are plotted on the same wave dia- 
gram with that of the plate potential, a curve of “critical” 
grid voltages will be obtained as shown in Fig. 58. Such a 
curve (Ec) is known as a critical grid voltage curve. 

Grid potentials equal to, or more positive, than Ec will 
render the tube conducting, and conversely, grid potentials 
more negative than Ec will prevent conduction. Therefore, 
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Fig. 59. Diagram showing the manner in which the conducting 
wo | 2g varied by the application of different grid voltages, 
A, B, an 








a 


Fig. 60. In this circuit al- 
ternating potential is ap- 
plied to both grid and 
plate. The grid and plate 
voltages are in phase and 
the tube action is not 
materially different from 
that with direct potential. 
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Fig. 61. Diagrams show- 
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if at any time during the cycle the grid becomes more posi- 
tive than Ec the discharge will start. The grid will then 
lose control and the tube will remain conducting until the 
discharge is stopped by the lowered plate voltage at the end 
of the cycle. If, for example, a constant voltage, represented 
by Ec in Fig. 58 is applied to the grid, the tube will become 
conducting at the point A in every positive half-cycle and 
remain conducting until the end of the positive half cycle. 

This, it will be obvious, is only another way of explaining 
the action considered in the preceding chapter. The frac- 
tion of the cycle between the point A and the next voltage 
zero, that is, the “conduction period,” can be controlled by 
arranging the grid circuit so that the grid voltage curve 
intersects the critical curve at any desired point between 
zero and 90 degrees. In Fig. 59 is shown the manner in 
which the conducting period is varied by the application of 
different grid voltages, A, B and C. In no case, however, 
can the conducting period be reduced to less than a quarter 
of a cycle. 


Phase Shift Control 


If, instead of direct potential, alternating potential is 
applied to the grid by means of a voltage-dividing arrange- 
ment as indicated in Fig. 60, the action of the tube will not 
differ materially from that described with direct potential. 
For with this arrangement the grid and plate voltages are 
in phase, both increasing and decreasing at the same time 
and it is not possible to cut the flow of current to less than 
a quarter of a cycle. So long as the two voltages, grid and 
plate, are in phase this limitation in operation exists. This 
method, i.e., the use of alternating potentials in phase, is 
still an amplitude method of control. 
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This is shown graphically in Fig. 61, A, B and ¢. The 
diagrams show the effect upon the conduction period of 
three different values of grid potential. The critica] grid 
voltage curve Eco (shown dotted) is of course fixed by the 
structure of the tube and is the same in each of the three 
diagrams. The grid voltage is varied in each of the three 
cases, so that the curves representing these grid voltages 
cut the critical grid voltage curve at different points, 1 ; 
and 3, as shown. As a consequence, the conduction period is 
different in each of the three cases. 


Suppose now that instead of merely varying the ampli- 
tude of the grid voltage wave, it is shifted sideways along 
the time axis of the diagram as indicated in Fig. 62, 4 to F 
These show five different conditions of phase displacement 
between the grid voltage and the plate voltage. At A, the 
two voltages are in phase and under this condition the grid 
voltage curve cuts the critical grid voltage curve at a point 
27° from the beginning of the cycle. At B the plate voltage 
leads the grid voltage by approximately 18° and as a regy|t 
of this change in phase relation the conduction period does 
not begin until 32° after the start of the cycle. The remain- 
ing diagrams show further successive phase shifts which 
will be quite obvious. Their effect is to diminish the conduc. 
tion period in each case. 


With this method of control it is evident that the conduc- 
tion period may be cut to less than a half-cycle, indeed by 
proper selection of tubes and voltages this method permits 
the discharge to occur at any point in the positive cycle 
between zero and 180 degrees. This method, therefore, pro- 
vides much more flexibility than the amplitude method and 
it is one which is used to a considerable extent in control 
circuits. It is used extensively in the rectification of alter- 
nating current to direct current where the direct current is 
desired for such applications as motor speed control, bat- 
tery charging, generator excitation, lighting control, etc. 


Electrically, the method of applying the phase shift con- 
trol is quite simple, the necessary phase displacement being 
obtained by means of a capacitor in combination with a 
variable resistor as shown in Fig. 63. This circuit containing 
only a single tube provides half-wave output. The power 
circuit is from the center tap of the transformer, across the 
cathode to the plate, through the load and back to the trans- 


Fig. 62. The effect 
of five different 
conditions of phase 
displacement upon 
the conduction 


period. 
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former at Y. The control circuit X¥ C R Y requires very 
little current. It consists of a fixed capacitor C and a vari- 
able high resistance R bridged across the power trans- 
former winding. The grid of the tube is connected between 
C and R as shown. 

The operating principle underlying this circuit is quite 
simple. It is based upon the fact that the current in an a-c. 
circuit containing only a capacitor always leads the im- 
pressed electromotive force by 90° while, in a circuit con- 
taining only resistance, the current is always in phase with 
the impressed electromotive force. The control circuit X C R 
Y in Fig. 68, it will be noted, is divided into two parts 
through the grid cathode circuit of the tube, one side con- 
taining only the capacitor while the other side contains only 
the resistor. The currents in these two circuits are displaced 
in phase. 

The action of the circuit is best explained by means of a 
vector diagram such as that shown in Fig. 64. In this dia- 
gram the points X, T, Z, and Y correspond to the points 
similarly marked in Fig. 63, and the lines between them 
are the vectors representing the voltages in the circuit be- 
tween these points. Thus, the line JR represents the voltage 
drop between the points 7 and Y in the circuit. 

The total voltage drop around the control circuit is, of 
course, the vector sum of the component voltage drops in 
different parts of the circuit. The voltage drop across the 
circuit, furthermore, must be equal to the impressed voltage. 
The impressed voltage is that delivered by the transformer, 
or that acting between X and Y. 

Thus the impressed voltage XY is represented by a line 
connecting the ends of the vectors representing the voltage 
drop in XT and TY, which are drawn at right angles to 
each other because they are always 90 degrees out of phase. 
The vector ZT represents the grid voltage vector. 

Knowing that the length of the line XY must remain fixed 
(because the transformer voltage is constant), it will be 
obvious that when the length of the line JR is varied, the 
length of the line JC also will vary, becoming longer as IR 
becomes shorter. Also, it will be evident that as the ratio 
between the lengths of JR and IC is changed, the point T 
(their junction) will trace a cemi-circle as shown. Further- 
more, since the point T is one end of the vector TZ and 
since the point Z is fixed, it will be seen that the angular 
position of TZ with respect to XZ and ZY will be different 
for each different position of T on the semi-circle. Hence, as 
the value of JR is increased by manipulating the variable 
resistor R, the phase angle of the grid voltage increases 

with respect to the plate voltage, and the grid voltage wave 
is slid to the right as shown in the diagrams in Fig. 62. 
(See also Fig. 65.) It is all quite simple—much less com- 
plicated than it sounds. The vector relations should be clear- 
ly understood, however, and that is why they have been dis- 
cussed in some detail here. If one will only remember that 
the voltage across the capacitor and the resistor are 90 
degrees apart, no trouble should be encountered in under- 
standing the action. Combining these voltages vectorially 


| gives the total voltage across the transformer. 


If R is made large, the phase difference between the grid 
and plate voltage is great and under these conditions the 
conducting period per cycle is shortened; when, however, R 





x z Y 


Fig. 64. Vector diagram of the voltages in the phase shift control 
circuit. Note—the points indicated by letters on this diagram rep- 
resent the points on the circuit diagram of Fig. 63. 








Fig. 65. Showing changed vector relations resulting from a change 
of resistance. 











Fig. 66 
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is made zero, the grid and plate voltages become in phase 
and the tube will conduct current throughout the whole of 
the positive half-cycle. 

By this method of control, therefore, it is possible to con- 


‘trol the d-c. output of the tube to any desired degree. The 


circuit. shown in Fig. 63, of course, gives only half-wave 
control, but this can easily be explained into a full-wave 
controller by the use of two tubes as shown in Fig. 66. 

If desired, the phase shift control circuit may be made up 
of an inductance and a resistor instead of a capacitor and 
a resistor. In either case the action is the same except that 
in one case a leading voltage is produced while in the other 
a lagging voltage results. 


Phase Shift Control Has Many Applications 


It must be obvious that circuits such as these are very 
useful and have a variety of applications. The change in 
resistance through which the control is effected may be 
accomplished manually, by manipulating a dial, or automa- 
tically by any varying process or function, or electrically, 
by means of other tubes. The change in resistance for ex- 
ample may be brought about by means of a photocell 
through the action of light. 

In the case of an a-c. generator, the field current might 
be supplied through a set of gaseous discharge tubes of this 
type and, by simply providing.an arrangement whereby the 
resistance is varied by the change in terminal voltage, an 
electronic voltage regulator results. Such voltage regula- 
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tors are commercially available and have many advantages 
over conventional types. 

Numerous other applications could be cited but these will 
be considered later. Here we are still concerned with fun- 
damental principles and we must avoid confusion by not 
becoming involved in complicated circuits. 

As must be obvious from the last. four chapters, the 
presence of gas in a thermionic tube entirely alters its char- 
acteristics and at the same time provides an entirely new 
and useful device, suitable for use alone or in combination 
with high-vacuum type tubes. The principal difference be- 
tween gaseous tubes and high-vacuum tubes lies in their 
current-carrying capacities. Whereas the currents in high- 


A Time-saving Calculator for A-c. Work 


By V. W. PALEN 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


LANT engineers and electricians 
P= find this KVA-KW-HP Cal- 
culator a useful gadget to have 
on hand. It saves much time in mak- 
ing routine calculations involving elec- 
trical capacities. It solves single-phase 
and three-phase problems expressed by 
the following formulae: 
(a) Single phase 
kva = volts & amps/1000 
kw = volts * amps X P.F./1000 
hp = volts * amps X P.F./746 
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(b) Three phase 
kva = V 3 volts * amps/1000 
kw = V 3 volts & amps X P.F./1000 
hp = V 3 volts X amps X P.F./746 


The range of the calculator, 5 to 200 
(kva, kw or hp, as the case may be), cardboard with rubber cement. Punch 
can be extended easily to cover a range the center holes carefully, then insert 
of 50 to 2000 merely by multiplying all 
values by 10. It can be used to find ers, if used will save wear and tear on 
kva, kw or hp from known values of the paper. The bolt should be tightened 
amperes and volts; similarly it will de- so that the disks will hold their setting. 


vacuum tubes are measured in milliamperes, in Zaseoy 
tubes they are measured in amperes—even hundreds 
amperes. Because of this, gaseous tubes find great applica. 
tion in the industrial field where heavy currents an, 
quantities of power are involved. 

Both the high-vacuum type and the gaseous type of tubes 
are important, however, and one must not form the impres. 
sion that one type is used only for heavy power purposes 
and the other type only for light power or contro] work, 
In many instances the gaseous tube would be useless with. 
out the high-vacuum tube, and in many circuits both types 
will be found, each fulfilling its peculiar and necessary 
function. ‘ 


1 large 


termine amps for given values of volt. 
ages, kva, kw and hp. Thus, knowing 
the size motor to be installed, an elec. 
trician can quickly determine amps; 
from this he knows what size wire to 
use for the circuit. Conversely, having 
read amps at transformer terminals, 
the calculator tells what load, in kya, 
the transformer is carrying. 


To assemble: — Cut out both disks 
(also small windows) and mount on 


a small brass bolt in the holes. Wash- 


yet turn easily. A drop of solder ap- 
plied to the nut will make the assembly 
permanent. 





(rrel] & Gre] High Speed Electric Counter | 


Ideal for all counting and data accumulation work 
i - control ... developmental .. . 
psychological . . . etc. Standard voltage is 110 volts 


. +.» production .. 


. . » large figures easily read through plastic window. 
Mounts and operates in any position. Size 31” by 
344” by 15%”. Cadmium plated. Special bracket to 





60 cycles, but other voltages from 6 to 220 A.C. or 
D.C. are available at 75c additional. G&G HiSpeed 
Electric Counters, $4.10 each FOB factory. 


Counter is compact, sturdy, well engineered. Counts 
up to 700 per minute. Operates on non-reset princi- 
ple . . . counts to 99,999 and then repeats. Draws 
only 4 watts. Counter mechanism totally enclosed 


Permit mounting at right angles is recommended at 
26c extra. 


Grell & Gel 


CHICAGO HEIGHTS, ILL. 
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Mathematical Analysis of Special 
Electric Control Circuits* 
By R. S. ELBERTY, Jr. 


be of tubes : sy i , 
the impres. (™ Consulting Engineer, New Britain-Gridley Machine Div., 
T purposes New Britain, Conn. 
a Work, HE electrical drive for machine tools is largely 
a With- control; we no longer just start and stop motors. Our 
1 types main problem is in the selection and grouping of the 
necessary electrical parts of a machine. While the nature of these 
parts is varied, they can be classified in four groups ac- 
cording to function: (1) Contacts establish the condition 
es of volt of the cireuits; (2) conductors carry the electric energy; 
wien =F operated members change electricity into other forms 
} Ing of energy, and (4) conversion devices change electric en- 
os 8, elee- ergy into more useful forms. 
oe Sane; Pushbuttons, timers, magnetic contactors, are all exam- 
Le Wire to ples of electrical contacts used on machinery. Cable and 
ly, having wiring harness are examples of late refinements in elec- 
terminals, trical conductors. Motors, solenoids, electrical heaters, are 
d, in kva, operated devices we all use to change electric into other 
forms of energy. Transformers and rectifiers are conversion 
oth disks fm devices used on machine tools. a ; 
mount on Electrical contacts determine the conditions of the cir- 
it. Punch cuits and there is a close relationship between the functions 
en insert of a controller and the number of contacts used. A good 
23, Wash. controller should not have too few or too many contacts, 
d tear on (| and the control criterion will enable the control designer to 
tightened jj make a simple check on his design. 
ir setting. Free contacts are those that are not mechanically inter- 
older ap- locked with other contacts in the same circuit. In any one 
assembly (circuit, the first contact furnishes two conditions; circuit 


closed, and circuit open. Another contact added in series 
with the first cannot add any conditions to the circuit when 
the first contact is open. With the first contact closed, how- 
ever, the second contact adds a condition when it is opened. 
Suppose the second contact is added in parallel with the 
first. Now, this second contact can add no conditions to the 
circuit if the first contact is closed, but can add one con- 
dition if closed when the first contact is open. 

The same anlaysis holds for free contacts in combined 
series and parallel circuits; the number of circuit condi- 
tions being one plus the number of contacts, provided all 
contacts are free contacts. 

For free contacts, the control criterion is: C (conditions) 
—Nf (free contacts) + 1. 

All control circuits do not use free contacts. Contacts 
may be restrained by mechanical or magnetic interlocking 
with other contacts in the same circuit. Restrained contacts 
are applied for sequencing or interlocking machine. func- 
tions. Contacts that are restrained so that only two posi- 
tions or combinations are possible, may be said to operate 
under first-order restraint. The two-pole snap-action limit 
switch is a common example of such contacts. High-order 
restraint contacts have three or more positions, drum 
switches and timing relays being examples of high-order 
restraint contacts used on machine control. 

The limiting action of a first-order restraint contact pre- 
vents one function in the control circuit to which it is ap- 
plied. It can be shown that on all circuits using one or 
more first-order restraint contacts the control criterion is: 
C=Nf+Nr. 

High-order restraint contacts may act as free contacts, 





jn but they can do no more than this. For high-order restraint 
but no first-order restraint contacts in the circuit, the con- 
er dition may therefore equal the number of contacts, or one 
plus the total number of contacts: NSC2N-+1. This is 
wa the true general expression of the control criterion. 
-e There are several interesting exceptions to the control 
od a 


criterion. A Navy valve operator control uses duplicate con- 
tacts on both sides of the line so that operation will be pos- 
sible with grounds or short circuits in one line. If the con- 
ditions are accurately counted, the control criterion is met, 


, From a paper presented at the Machine Tool Forum held at 
the Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 








but the conditions of grounds and short circuits must be 
considered to do this. Otherwise there are too many con- 
tacts for the conditions. 

Sometimes a series resistor is used with two or more 
pilot lights, the lights being controlled by parallel contacts. 
When all lights are shorted out, the resistor acts to prevent 
a short circuit, that is, as an open contact. When the lights 
are lit, the resistor acts as a closed contact. Since the re- 
sistor modifies the circuit as a contact would, should be con- 
sidered as a free contact in applying the control criterion. 

The control criterion is a simple check that can be ap- 
plied to a control design. If the control will meet the cri- 
terion, then it will function as intended if wiring is de- 
signed properly. If there are too few contacts, then the 
control will not meet all conditions it is intended for. The 
controller with too many contacts is more complex than 
required. It may cause faulty operation of the machine by 
adding unexpected conditions. The control criterion gives 
the electrical designer a method of checking his own work. 


Instruments in 
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Spectrophotometers for 


Camouflagers 


ELPING our fighting forces to deceive enemy observ- 
ers, the recording spectrophotometer instrument is 
being used to match camouflage colors so that they cannot 
be detected by the enemy’s infrared cameras. Camouflag- 
ing, an art which depends on the use of color, suffered a 
major setback when the infrared camera was developed. 








Two objects which to the eye have the same color may 
photograph differently with the special film. The camou- 
flage artist cannot judge from the visual appearance of a 
color how it will look to the infrared camera. But now the 
General Electric Co.’s spectrophotometer has come to the 
aid of the camouflager. It gives him a measure of color — 
both visible and invisible— which puts him on an equal 
footing with the infrared camera. For by determining the 
amount of infrared radiation reflected by any paint or other 
material he wants to use, he can tell what effect that ma- 
terial or color will have on the plate of the infrared cam- 
era. The G-E recording spectrophotometer was fully de- 
scribed in Instruments, March 1936, page 68. In the photo- 
graph herewith, some of these instruments are being in- 
spected and tested before shipment to our Armed Forces. 
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X-ray Machines 


SE of x-ray machines is greater now than at any other 

time in their history. At each Army induction center 
thousands of x-ray pictures are taken each day to deter- 
mine the physical fitness of the inductees. At Army receiv- 
ing hospitals, x-ray machines enable surgeons to determine 
extent of injuries received in line of duty. In industry, new 
uses for x-ray machines are found every day. X-ray ma- 
chines used in these vital services must be able to stand 
long hours of hard use under conditions far more severe 
than those of normal times. The responsibility of seeing 
that the Government and industry get the machines they 
need rests with the x-ray laboratory of the National Bureau 
of Standards. Here, the behavior of the machines is observed 
under the most severe conditions. Since improperly designed 
machines can be a source of danger to doctors and nurses, 
they are carefully inspected to determine whether or not 
the personnel in operating them are likely to be exposed to 
dangerous amounts of radiation or to the high voltages 
necessary to generate the x-rays required by modern tech- 
niques. 

The requirements of the specifications under which the 
Army buys these machines are so severe that many ma- 
chines fall short of them when first tested. In the event of 
a failure on the first trial, improvements can often be sug- 
gested by the Bureau, after which an improved model is 
generally submitted for further tests. The process con- 
tinues until a safe x-ray machine is produced that will 
stand°up under every exigency of intensive use. In this 
way the quality of the machines has been greatly improved. 





“Polarimetry, Saccharimetry 
and the Sugars” 


NCREASING applications of polarized light to the arts 

and sciences, especially in the field of carbohydrate 
chemistry, has led to many requests to the National Bu- 
reau of Standards for information. In Circular C440, by 
Frederick J. Bates and associates, an attempt is made to 
answer as far as possible such inquiries and to furnish 
information of a broader character and in greater detail 
than could be given by letter. 

Emphasis has been placed on the applications of polar- 
imetry in carbohydrate chemistry. Special applications of 
the polariscope are given in this Circular, because carbo- 
hydrate chemistry could hardly have developed to the mag- 
nitude it has attained in recent years without the aid and 
guidance of the polariscope; and because many inquiries 
concerning the analysis, preparation, and properties of the 
sugars have been directed to the Bureau. 

Part I (115 pages) covers an original mathematical 
treatment of the physical phenomena and description and 
discussion of the physical equipment, such as polarimeters, 
saccharimeters, and accessory apparatus utilized in the 
study and applications of polarized light. The text is illus- 
trated by many diagrams and photographs, accompanied by 
simple explanations of the physical concepts and deductions 
used. 

Part II (275 pages) relates to the analysis and prop- 
erties of sugar products, such as raw and refined sugars, 
honey and sirups. It includes an extensive discussion of 
polarimetric and chemical methods utilized for determina- 
tions. Sections are devoted to important physical proper- 
ties: density, refractive index color, turbidity, viscosity, 
acidity, electrical conductivity, solubility and boiling point. 

Part III (140 pages) is devoted to the preparation and 
properties of the sugars and their derivatives. It includes 
discussions of the optical activity of organic compounds 
and of the structures, configurations, and reactions of the 
sugars. Methods are given in detail for the preparation 
of 24 important sugars and for numerous sugar deriva- 
tives. The text is supplemented by an extensive table, 
which lists the important sugar derivatives and gives phys- 
ical constants and literature references. 
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Part IV (9 pages) gives general information concer; 
the Standard Samples of sucrose and dextrose issueq by 
the Bureau and concerning tests of equipment which the 
Bureau is prepared to conduct. 

Part V (235 pages) contains 78 reference tables of nv. 
merical data and a resume of the work of the Internationa) 
Commission for Uniform Methods of Sugar Analysis and 
the United States Customs regulations governing th 
weighing, taring, sampling, classification, and polarizatio, 
of imported sugars and molasses. 

This 800-page treatise contains 150 numerical tables. The 
data given is certain of these tables have not been here. 
tofore available. The numerous literature references shoy|q 
provide a rich source of information. 

Copies of Circular C440, which is bound in blue buckram, 
are obtainable at $2.00 each from the Superintendent of 
Documents, Government Printing Office, Washington, D, ¢ 





Miniature Geiger-Muller Counter 


EW uses for Geiger-Miller counters, sensitive devices 

for measuring radiation, have been made possible 
by the development of counters of a size comparable to 4 
hypodermic needle. As described in the February Journal 
of Research of the National Bureau of Standards (Rp. 
1525), L. F. Curtiss has succeeded in making counters 
about 1%” long and only 1-32” in diameter. They are at 
least as sensitive per unit area as the larger counters 
customarily used. Individual pulses from these tiny count- 
ers are, surprisingly enough, much larger than those from 
larger counters. 

These miniature counters are particularly useful in locat- 
ing and measuring narrow beams of radiation, such as the 
beam of X-rays reflected from a crystal. They can also be 
used in the study of biological specimens by means of 
radioactive tracers. In such applications the radioactive 
substance is introduced in small amounts into the living 
organism and its subsequent distribution is studied. By 
using “hypodermic needle” counters this study could be 
made without destroying the living organism, and since 
the counter could be introduced directly into the tissue, 
the sensitivity of the measurement would be greatly in- 
creased. 





The Instrument Mechanic’s Blues 


By ROYAL McGOWAN 
Springfield, Ohio 


Tune—‘On the Road to Mandalay” 


On the verge of desperation 
When the instruments go bad 
When you cannot seem to fix ’em 
And you think you’re going mad. 


When you tear your hair and jabber 
And you wish that you could cuss 

And the boss drops ’round to see 
Why you’re raisin’ such a fuss. 


Then he nonchalantly asks you 
When you’re going to turn ’em in. 
So you slap ’em all together—wrong; 

Then tear ’em down agin. 


On the verge of desperation 
Tearin’ hair and lookin’—Say! 
I would rather sell tomatoes 
On the road to Mandalay. 
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BALTIMORE INDUSTRIAL 
INSTRUMENTATION SOCIETY 


the vast possibilities of post-war instru- 
mentation yet to be applied to industrial 


to facilitate and 
those interested 


encourage attendance of 
in the various sections. 
















1 Thirty-cne members and guests attended instruments from the unknown instruments Judging by the attendance thus far, the 
ables. The he November 19, 1943 meeting of the Bal- "Ow being used by the Armed Services of plan is meeting with success. 
een here. timore Industrial Instrumentation. Society Ur country. ‘ —J. A. Rices 
es should Mg which was held at the Maryland Academy —Car_ B. hyfey ore 
ot Sciences, 2724 North Charles Street, Bal- ‘eat NORTHERN INDIANA SOCIETY FOR 
timore, Maryland, at 8:00 P.M. MEASUREMENT AND CONTROL 
buckram, The mesting swam adGressed. by: Bir. naaagens EDUCATION — FRATERNITY — DEMOCRACY 
sndent of Harvey P. Rockwell, Chief of the Electrical An exceptionally large crowd attended ere bases ; 
ton, D ¢ Instruments Section, Radio and Radar Di- the November meeting of the Chicago So- The November meeting of the Northern 
rita, Pe vision of the War Production Board, Wash- ciety for Measurement & Control. This meet- Indiana Society for Measurement and Con- 
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ington, D. C., whose subject was, “The War 
Production Board’s Activity in the Indus- 
trial Instrument Field.” A great deal of 
instructive information was given on the 
proper form to be used in obtaining a new 
instrument or part for a present instrument. 
He also discussed the history of flight in- 
struments. 

We also had with us Lt. Walter Gear- 
hart, U.S.N., a guest of Mr. Rockwell. Lt. 
Gearhart is also a member of the Electrical 
Instruments Section of the War Production 
Board, having charge of instrument require- 
ments of that department. He envisioned 


ing was held on Monday night, November 
1st, at the Graemere Hotel. 

Speaker of the evening was Mr. George 
D. Litele of the Dodge Chicago Plant, Di- 
vision of Chrysler Corp. Mr, Litele is Super- 
visor of the Engine Testing Laboratory at 
the above plant. The high lights of his talk 
were descriptions of several unique instru- 
ments which they found it necessary to 
develop themselves because of their inability 
to obtain such devices at the time these 
instruments were required. 

The Chicago Society this year is schedul- 
ing its meetings in various parts of the city 


trol had a record attendance of fifty-two. We 
think this isn’t so bad for our society that 
has been in existence only six months, 

Mr. O. B. Wilson of the Brown Instru- 
ment Co, presented an interesting and edu- 
cational talk on “Automatic Control.” Mr. 
Wilson explained the different types of in- 
struments and their selection for the process, 
taking into consideration the application 
problem, control medium, power source, re- 
liability, flexibility, location where the in- 
strument must operate, and cost. The lags 
in the different control processes and the 
types of automatic control were also ex- 


INSTRUMENT SOCIETIES CALENDAR 





City, Society and Secretary Date Place Subject ee 
Atlanta Georgia Society for J. E. Eaton, 425 Peachtree 
Measurement & Control St. N.E., Atlanta 
Baltimore Baltimore Industrial In- CC. B. Willnecker, 6732 Dan- Dec. 17) Maryland Academy Rayotube Pyrometry H. L. Pfaffhausen, 
strumentation Society ville Ave., Dundalk, Md. of Sciences Leeds & Northrup Co. 
Jan. 32) —_— Phil Smidt, 1170 Automatic Control in R. A. Ackley, Republic 
Indianapolis Boiler Plants and Flow Meters Co. 
Bivd, Roby, Ind. in Processes 
Chicago Chicago Society for Carl Hope, 2626 W. 31st 
Measurement & Control Blvd., Chicago Feb. 7 To be announced Liquid Level Control D. J . Bergman, 
Universal Oil Co. 
Mar. 6 To be announced Furnaces with Con- N. K. Koebel, 
trolled Atmospheres Lindberg Eng. Co. 
Gulf Coast Gulf Coast Instrument T. H. Pierson, 3030 Roberts St., 
Maintenance Men's Beaumont, Tex. 
n 
Hartford Hartford Society for Stephen J. Zelle, Whitney Chain 
Measurement & Control & Mfg. Co., Hartford, Conn. 
Newark New Jersey Society for N. E. Chance, 14 Glen 
Measurement & Control Oakes Ave., Summit, N. J. 
New York § New York Society for R. K. Farnham, $45 Fifth Dec. 28(2) Churchill's Termi- Precise Time Meas- C. H. Fetter, Pres. Am. 
Measurement & Control Ave., N. Y. C. nal Restaurant urement Time Products, Inc. 
Jan. 142) _—_ Lake Hotel, Installation and Appli- L. K. Spink, Foxboro Co. 
Gary, Ind. cation of Flowmeters 
Jan. 19°®) To be announced Oil Refinery Instru- O. G. Kaasa, 
N. Indiana Northern Indiana Soc. R. W. Schreiner, 4 Waltham St. mentation Sinclair Ref. Co. 
Measurement & Control Calumet City, Illinois Mar. 10 To be announced Dev. of Perm. Magnet C. A. Maynard, Indiana 
and Applications Steel Products Co. 
| Apr. 14 To be announced Film: ‘‘Approved by Underwriters.’ 
L 
B) ; : f 
Philadelphia Philadelphia Society George Hammer, 712 Otis Dec. 17° Engineers Club Telemetering Perry Borden, Bristol Co. 
for Instrumentation Bidg., Phila. Pa. Jan. 19°) Engineers Club Measurement of pH and Dr. W. N. Greer, Leeds 
Conductivity & Northrup Co. 
Dec. 27) Roosevelt Hotel The Rotameter and Kermit Fischer, 
its Secrets Pres. Fischer & Porter 
Jan. 24) Roosevelt Hotel Graphical Method of J. G. Ziegler, Taylor 
Pittsburgh © American Society for L. M. Susany, ¢/o Coategie In- Process Analysis Instrument Co's 
Measurement & Control stitute, 4400 Forbes St., Pgh. Feb. 28®) Roosevelt Hotel Automatic Temperature C. O. Fairchild, 
C. J. Tagliabue Mfg. Co. 
Mar. 27) Roosevelt Hotel Principles of Automatic J. C. Peters, Leeds & 
Temperature Control Northrup Co. 
St. Louis St. Louis Society for Gus Holubeck, Union 
Instrumentation Electric Co. 
Toronto Canadian Society for T. C. Agnew, Minneapolis- 


Measurement & Control 

























Honeywell Reg. Co., Toronto 





‘Meeting at 7:30, no dinner. ®)Dinner at 6:30, meeting at 8. ‘©)Dinner at 7, meeting at 8. Meeting at 2, no dinner. 
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plained. Screen projections were presented 
along fith the talk which everybody enjoyed. 
—Ray W. SCHREINER, Corresponding Sec. 
PHILADELPHIA one or 

Our Quiz Boaiu cawe through with flying 
colors in our first attempt at a Question and 
Answer Nite—the November 17 meeting. we 
The group of experts, consisting of Messrs. 
M. H. White of the Atlantic Refining Com- 
pany, W. D. Young of the Barrett Company, 


The dinner 


“IT’S ABOUT TIME” 
Substance of speech by R. W. APPLEGATE to Los Angeles 
Guild, Horological Association of California, November 17, 1948. 
T’S about time we paid full recognition to the magnitude of the 
contribution the Horologist is making to the War Effort. Your 


contribution is of prime importance—important enough that your. 


priority rating should be AA-1 instead of the AA-5 which has 
proved so inadequate in providing necessary replacement parts as 
well as tools to do essential work. 

We propose that from this meeting shall come adequate qualifi- 
cation and presentation to the WPB to raise the priority rating of 
Horologists to one more commensurate with their contribution to 
the War Effort. 

This is no small task; yet we mean to accomplish it, but not 
without your assistance. 

Only to the extent that you feel your profession is dignified can 
it be lifted to its rightful level. 

It’s about time this profession shifted into high gear and pulled 
away from the rut in which it still wallows. 

We salute those who have stayed loyally on the jobs in the 
Horological Association—working for the day of recognition. They 
have unselfishly given of their time and money. 

Gentlemen, let’s take the challenge and carry on to a supreme 
achievement in occupying our place in the War Effort. 

You have all heard a great deal about MRO. 

I should like to see every one of you displaying in his place of 
business a certificate: “Graduate and Licensed Horologist in the 
Art of Maintenance, Repair and Operation of Timing Devices.” 

In the scale of importance in the War Effort we might list bomb- 
ers, warships, gunpower, manpower, machinery, electricity and a 
hundred more—and yet miss the Vital Spark in the whole complex 
scheme. 

Technical detail and scientific description are not essential for 
the lay mind to conceive the all-important role of this Vital Spark. 
There is NO substitute for the Vital Spark. 

Production, transportation, utilization of production, every broad- 
side from a battleship, every salvo of field-artillery, depend on the 
Vital Spark; the discharge of bomb loads, paratroopers, the syn- 
chronization of sound and speed; fuzes on cannon projectiles, and 
multiplied millions of activities are using the Vital Spark. 

Every war plane that takes off into the blue symbolizes high 
American genius—but it requires codrdination to construct thou- 
sands of bombers, fighters and transports. Huge quantities of ma- 
terial must be converted into finished parts and assembled. These 
materials and parts must be shipped to numerous destinations. It’s 
the Vital Spark functioning properly that makes the deliveries. 
Not too littl—Not too late. Then the Vital Spark finally enables 
our air forces to smite the foe. 

There is no effective substitute for the Vital Spark. How can we 
ever adequately describe this Vital Spark? It is considerably 
smaller than a bass drum, light enough for one man to lift it, and 
it looks a bit complicated though in principle it’s a simple device. 
Shall we keep it a secret? Or must we go on and on, to facilitate 
your minds to a reasoning point, that the timing device is the all- 
important, super-super vital spark, imposing its preéminence over 
every activity in the War Effort? 

The high responsibility—the solemn seriousness of your duty, as 
modern chronometrists—that of arranging diminutive precision 
parts to a complete mechanism for the exact measurement of time 
—is the highest in the land. 

Distinguished service may win a medal—But the timing device 


Ed. Grace of Sun Oil Company, and C. W. 
Wood of Mason-Neilan, did a swell job. 
Questions dealing with all phases of in- 
dustrial instrumentation were submited and 
more of the group volunteered to 
answer, followed by members’ comments. 
The meeting proved so interesting that 
intend to make provision for another 
in the very near future. 
attendance 
there were 43 at the meeting. 


Election of officers for 1944 wil) pe hela 
at our December meeting and all member, 
are requested to attend. 5 

It is with deep regret that we announce 
the death of one of our members, y, 
Richard T. Turner, Rosetree Road, Media. 
Pa., on November 27th. Mr. Turner's deat; 
was caused by an accident at Sun Oi! Com. 
pany, Marcus Hook, where he had been ey. 
ployed for ten years. 

—GEORGE HAMMER, Secretar 


was twenty, and 


you apply your skill upon may serve a man who will be wearing 
a medal. 

Who can say what your contribution has been? And you hay 
made it by the use of the lowest rating, MRO AA5. Are you satis. 
fied with this rating? 

Time Marches On! Will we go with it? 

It was constant hammering of far-seeing auto dealers on th 
factory engineers which succeeded in getting a better power plant 
for your automobile. I believe the Horological Associations of 
America are capable of causing our timing device manufacturers 
in America to produce a higher grade device than we now hay 

You who labor over the miniature devices used for the measure. 
ment of time have done a magnificent job and have qualified your- 
selves to designate what should be named a timing device or a 
jewelry item. 

Anything smaller than 10 ligne should be a jewelry item—not a 
dependable timing device. Only those 10 ligne and larger should ba 
approved as dependable timing devices. 

I propose that the United Horological Ass’n establish a labora- 
tory for testing every time-piece imported to this country, either as 
a finished time-piece or to be assembled in the United States, anq 
it shall meet with the standard of requirement in order to b 
released for sale. 

I further propose that all American manufacturers of timing 
devices codperate and assist in the establishment of such labora- 
tory; and to agree upon a stamp or seal of approval furnished by 
the United Horological Ass’n for such time devices as they fulfil! 
standard requirements. 

Further—that all American manufacturers submit for test and 
approval every new model to be manufactured before being offered 
for sale; 

To approve and endorse the United Horological laboratory as 
criterion on timing devices meeting standard of requirements. 

I further propose that in establishing such a laboratory the 
United Horological Ass’n and the American manufacturers contrib- 
ute to its establishment and maintenance to the end that the 
laboratory Seal of Approval shall come to have the same value t 
a timing device as the word “sterling” does to silver. 

You Horologists are important to the American manufacturers 
of timing devices. Without your service in maintenance and re- 
pair, a chaotic condition would exist. 

It’s necessary that we have a comprehensive program of educa- 
tion and legislation sufficient in scope to attract all who earn a 
livelihood in chronometry and horography, a double-barrelled in- 
strument elevating to the high rank of importance all who adjust 
timing devices for accurate measurement of time. 

Our sights are trained on the problem, and we expect your 
whole-hearted codperation and support to gain the objective—that 
of placing in its rightful place the manpower involved—among the 
instrument technicians placing complicated mechanisms in the 
hands of our fighting forces and in the production plants, for the 
more efficient accomplishment of production schedules and of mili- 
tary missions. 

The future holds amazing promise for our profession if we act 
now. If ever there was a time when we could present a strong 
organization of successful horologists it is now—because, you, 
Gentlemen, are engaged in mass production, maintenance and 
repair of the Vital Spark device. 

So, it’s about time we sef in motion these proposals and other 
measures to dignify our profession and take our rightful place 

When the lights come on again, all over the world, may we be 
able to say—‘“Mission accomplished. All is well!” 








Conductivity Measurements 
Concluded from page 731 
change in conductivity at the two cells, 
as measured by means of a stop-watch, 
provides an accurate measure of the 
pasteurizing time. Similar applications 
have been found in measuring the flow 

of water through pipes and weirs. 
Conductivity apparatus is being used 
to check the operation of hydrogen ion 
exchange and similar water treating 
apparatus, It is particularly important 
to obtain a check of the operation of 
equipment of this character because of 
the need for regeneration of the active 
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material after a given volume of water 
has been treated. 

The use of the conductance principle 
for obtaining the endpoints of many 
chemical reactions is well known. This 
method is particularly useful for analy- 
sis of colored liquids which interfere 
with the use of colorimetric methods. 

Another one of the early practical 
applications for conductance measure- 
ments has been their use in determin- 
ing the ash in sugars.® In this particu- 
lar case the conductance depends upon 
the electrolytic salts present in the 
sugar ash since sugar itself is a non- 


electrolyte. This particular application 
illustrates the possibility of determin- 
ing the concentration of a non-electro- 
lytic material if it is accompanied by 
a definite percentage of electrolytic 


material. 
BIBLIOGRAPHY 

iKolhrausch & Holborn, “Leitvermogen 
der Elektrolyte,” 1898, Page 84. 

2Krauss, “Properties of Electrically Con- 
ducting Systems,” Chemical Catalog Co 
1922, Page 144. 

8U. S. Patent No. 2,263,932. 

“The Digby & Biggs Dionic 
Tester,” Evershed Catalog, 1911. 

5Zerban & Sattler, Facts About Sugar, 
Dec., 1926. 

SRogers-Borden Co, Research Lab. mem 
orandum, 1941. 
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“Substitutes for Strategic and 
“First Comprehensive Standard on Elec- 


a Gages and Precision Measuring Hand Tools; 
ng Instruments and Testing Machines; L-58 Sextants; L-58 Interpre- 


tation; 


E-5-a Interpretation; E-9 L-272 Interpretation; 


L-134 Instruments, 
L-144 Laboratory Equipment; L-144 Interpretation; L-151 Domestic Watthour Meters; 
L-154 Power, Steam and Water Auxiliary Equipment; 


L-272 Schedule VI; 
P-133 Electrical Equipment, Sept. 1943. 
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Part 3289—-RaDIO AND RADAR’ 


INSTRUMENTS, VALVES, AND REGULATORS 
USED IN INDUSTRIAL PROCESSES 


The fulfillment of requirements for the 
defense of the United States has created 
a shortage in the supply of chromium 
and nickel for defense, for private ac- 
count and for export; and the following 
order is deemed necessary and appro- 
priate in the public interest and to pro- 
mote the national defense. 


§ 3289.6’ Conservation Order L-134— 
(a) Definitions. For the purposes of this 
order : 

(1) “Person” means any individual, 
partnership, association, business trust, 
corporation, governmental corporation 
or agency, or any organized group of 
persons whether incorporated or not. 

(2) “Manufacturer” means any person 
manufacturing any industrial instru- 
ment, instrument end, instrument con- 
nection, control valve, or regulator as de- 
fined below, to the extent he is engaged 
in such manufacture; and includes sales 
and distribution outlets controlled by 
such manufacturer. 

(3) “Dealer” means any person prima- 
rily engaged in the business of selling or 
distributing industrial instruments, con- 
trol) valves, or regulators, whether at 
wholesale, retail, or otherwise, but does 
not include sales and distribution outlets 
controlled by a manufacturer. 

(4) “Industrial instrument” means 
any type of indicating, recording or 
measuring, or controlling instrument 


and containing an instrument connec- 
tion listed in subparagraph (5) below, or 
an instrument end listed in subpara- 
graph (6) below; except “laboratory 
equipment” as defined in Order L-144. 

(5) “Instrument connection” means 
any of the following, to the extent used 
with or in an industrial instrument, if 
fabricated in whole or in part from 
nickel, chromium, or any alloy thereof: 
capillary tubing having an internal di- 
ameter of .025’’ or less; protective armor 
tubing; tubes or springs (pressure meas- 
uring systems); diaphragms or bellows 
(Pressure measuring systems except dif- 
ferential measuring systems) and exten- 
Sion lead wire. 

(6) “Instrument end” means any of 
| the following to the extent used with or 
in an industrial instrument, if fabricated 
in whole or in part from nickel, chro- 


‘Formerly Part 1224, § 1224.1. 


ordinarily used in industrial processes |. 





L-134 


NOV. 17, 1943 
{As Amended) 


mium, or any alloy thereof; sockets, wells, 
protecting tubes, sheaths and target 
tubes; liquid level floats, float rods, float 
cages and flanges, expansion and immer- 
sion tubes; venturi tubes; cleanout valve 
trim and liner for use with venturi tubes; 
flow nozzles; orifice plates; orifice meter 
accessories; thermocouples: and thermo- 
couple wire; temperature bulbs (fluid 
filled tube system type); bushings and 


revolving or coupling nuts; safety shut-° 


ters and switches for radiation pyrom- 
eters; contact rods for flame control: 
straightening vanes; studs for differen- 
tial pressure chambers; conductivity cells 
for measuring conductivity of fluids; 
pitot tubes; and flexible and rigid exten- 
sion stems for temperature bulbs. 

(7) “Control valve” means any glove 
or butterfly type valve, the inner portion 
of which is automatically positioned by 
pneumatic, hydraulic, or electric motive 
puwer, containing any of the parts listed 
in paragraphs (d) (1), (2), (3) and (5) 
provided such parts are fabricated in 
whole or in part from nickel or chro- 
mium, or any alloy thereof. The term 
shall not include any type of gate valve 
or slide valve. 

(8) “Regulator” means any self-oper- 
ated or integral pilot operated type valve 
used to control temperature, pressure 
above 25 p. s.i., pressure where inlet 
pressure is above 25 p. s. i. flow or liquid 
level, and containing any of the parts 
listed in paragraphs (d) (1), (2), (3), 
and (5), provided such parts are fabri- 
cated in whole or in part from nickel or 
chromium, or any alloy thereof. 

(9) [Revoked January 30, 1943.) 

(b) General restrictions. (1) Onand 


| after September 9, 1942, no manufacturer 


shall knowingly put in process any chro- 
mium, nickel, or alloy thereof, in the pro- 
duction of any instrument end, instru- 
ment connection, industrial instrument 
containing an instrument end or instru- 
ment connection, control valve, or 
regulator, except for use under such 
operating conditions, if any, as may be 
specified in paragraphs (c) or (d): Pro- 
vided, however, That the provisions of 
this subparagraph shall not apply to such 
items sold to another manufacturer or 
dealer for reSale, or to items sold for use 
in a foreign country (except Canada) 
(2) On and after September 9, 1942, 
no manufacturer or dealer shall know- 
ingly deliver, and no person shall accept 
delivery of, any instrument end, instru- 
ment connection, industrial instrument 
containing an instrument end or in- 





‘strument connection, control valve, or 
regulator, except for us® under such 


operating conditions, if any, as may be 
specified in paragraph (c) or (d): Pro- 
vided, however, That the provisions of 
this subparagraph shall not apply to 
deliveries by a manufacturer.to another 
manufacturer or dealer for resale, or to 
deliveries of any item to be ‘used in a 
foreign country (except Canada). 

(3) On and after September 9, 1942, 
no manufacturer shall put in process any 
chromium, nickel, or alloy thereof for the 
production of any instrument end, in- 
strument connection, industrial instru- 
ment containing an instrument end or 
instrument connection, control valve, or 
regulator except in accordance with the 
specifications enumerated in paragraph 
(c) or (d). 

(4) On and after September 9, 1942, 
no manufacturer or dealer shall accept 
an order for, or deliver, and no person 
shall accept delivery of any instrument 
end, instrument connection, industrial 
instrument containing an instrument end 
or instrument connection, control valve, 
or regulator, except pursuant to a 
preference rating of A-l-c or better: 
Provided, however, That the limitations 
and restrictions of this paragraph (b) 
(4) shall not apply to: 

(i) Any order accepted by a manufac- 
turer or dealer prior to September 9, 1942, 
and bearing a preference rating of A-10 
or better, or 

(ii) Any order for maintenance and re- 
pair purposes, bearing a preference rat- 
ing of A-8 or better, or 

(iii) Any order by and for the use of 
the Army, Navy, Maritime Commission, 
War Shipping Administration, the Pan- 
ama Canal, the Coast and Geodetic Sur- 
vey, the Coast Guard, the Civil Aero- 
nautics Authority, the National Advisory 
Committee for Aeronautics, or the Office 
of Scientific Research and Development. 

(5) No person shall accept delivery of 
any instrument end, instrument connec- 
tion, industrial instrument containing 
an instrument end or instrument con- 
nection, control valve, or regulator for 
use, unless based upon experience rec- 
ords he expects to install the item which 
is being delivered, and all similar items 
on hand, within the next 90 days. 

(6) Certification to be furnished. (i) 
Each person (other than a manufacturer 
or dealer acquiring the item for resale 
or any person purchasing the item for 
use in a foreign country, except Can- 
ada) receiving delivery of an instrument 
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end, instrument connection, industrial 
instrument containing an instrument 
end or instrument connection, control 
valve, or regulator, shall certify to the 


manufacturer or dealer from whom he 
receives such delivery, as a condition to 
receiving delivery, the following on the 
purchase order, or in a separate letter: 


The undersigned hereby certifies that 


(here fill in ttems ordered) 
will be used unde: the operating conditions 
permitted for such items under the terms of 
Conservation Order L-134. The operating 
conditions under which the items will be used 
are: 


Here fill in operating conditions, if any (by 
reference to paragraph of order) for which 
items will be used 

Company 


Provided, however, That such certifica- 
tion shall be required only where a limita- 
tion on the use of the item in question is 
prescribed in an operating condition 
specified in paragraph (‘c) or (d). except 
where otherwise provided in paragraph 
(c) or (d). 

(ii) No person shall make a delivery 
under this paragraph ‘b) who has reason 
to believe that the person accepting de- 
livery has furnished a false certification; 
and no person shall falsely furnish the 
certification specified above. The certifi- 
cation specified above shall constitute a 
representation to the War Production 
Board, of the facts certified therein. 

(7) Nothing in this order shall be con- 
strued to place any restriction upon any 
instrument, valve or regulator, or part 
thereof, unless such instrument, valve, 
regulator or part thereof contains nickel, 
chremium, o: any alloy thereof (not in- 
cluding plating): or upon any instru- 
ment, valve regulator or part thereof 
which was manufactured prior to May 
26, 1942. 

(8) The provisions of this order shall 
not apply to any instrument end, instru- 
ment connection, industrial instrument 
containing ar instrument end or instru- 
ment connection, control valve, or regu- 
lator to be itcorporated in, or used 
exclusively on board a vessel of the Army 
or Navy of the United States. 

(c) Operating conditions and specifica- 
tions for instrument ends, instrument 
connections, and industrial instruments 
containing instrument ends or connec- 
tions. Pursuant to the provisions of 
Paragraph (b) hereof, the production and 
delivery of the following instrument ends, 
instrument connections, and industrial 
instruments containing instrument ends 
or instrument connections shall be gov- 
erned by the following operating condi- 
tions and specifications: 

(1) Capillary tubing having an internal 
diameter of .025’’ or less—(i) Operating 
conditions. Capillary tubing having an 
internal diameter of .025’’ or less shall be 
delivered for use only under the operating 
conditions specified in List A paragraph 
1; capillary tubing for use with a mercury 
filled thermal system may be delivered 
for use under any operating condition. 

(ii) Specifications. Capillary tubing 
having an interna) diameter of .025’’ or 
less shall be manufactured from a metal 
whose nickel and chromium alloy -con- 
‘tent does not exceed that of Type 347 
metal and shall be manufactured in the 
following four sizes only: .06’’ x .007’’; 
06°’ x 011°’: 06 x .017'’; .06’’ x .025"’. 
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; (with 





}1 () or 1 (k). 


(2) Protective armor tuting—(i) Op- 
erating conditions. Protective armor 
tubing shall be delivered for use only 
under the operating conditions specified 
in List A, paragraph 1. 

(ii) Specifications. Protective armor 
tubing shall be manufactured in lengths 
not in excess of 6’’ at either the instru- 
ment or bulb 

(3) Tubes and springs (Pressure meas- 
uring systems)—(‘i) Operating condi- 
tions. Tubes or springs for pressure 
measuring systems may be delivered for 
any use, but certification of operating 
conditions shall be required where de- 
livery is for the use described in List A, 
paragraphs 1 or 2. 

(ii) Specifications. .The total nickel 
and chromium alloy content of such tubes 
or springs shall not exceed 6% chromium 
no nickel): Provided, however, ' 
That for use under the operating condi- 
tions described in List A, paragraphs 1 
or 2, the total nickel and chromium alloy 
content shall not exceed 32%. 

(4) Diaphragms or bellows, (Pressure 
measuring systems except differential 
measuring systems)—Operating condi- 
tions. Diaphragms or bellows for pres- 
sure measuring systems (except differ- 
ential measuring systems) shall be de- 
livered for use only under the operating 
conditions specified in List A, paragraphs 
1 or 2. 





(5» Sockets, wells. protecting tubes, | 
sheaths and target tubes. The operat- | 
ing temperatures specified below shall be | 
deemed part of the operating conditions | 
for purposes of certification: 

(i) Operating temperature up to 1,400° 
F—(a) Operating conditions. When| 
used under operating temperatures up to | 
1,400° F., sockets, wells, protecting tubes, | 
sheaths and target tubes shall be de- 


| jivered for use only under the operating 


conditions specified in List A, paragraphs 
1 (a) to 1 (k) inclusive, paragraph 2, or 
paragraph 3 (b) or 3 (c), or on aircraft. 

(b) Specifications. The tota! nickel 
and chromium alloy content of sockets, 
wells. protecting tubes, sheaths and tar- 
get tubes shall not exceed 30%, or 20% 
of either nickel or chromium: Provided, 
however, That for use under operating 
conditions specified in List A. paragraph 
1 (f{) or 1 (k) the total nickel and 
chromium alloy content shall not exceed 
80%, and maximum nickel and chro- 
mium content of not over 65% and 30%, 
respectively. 

(ii) Operating temperatures from 
1,401° F. to 1,900° F.—Specifications. 
The total nickel and chromium alloy 
content of sockets, wells, protecting 
tubes, sheaths and target tubes, used 
under operating temperatures from 
1,401° F. to 1,900° F. shall not exceed 
52%, and the nickel and chromium con- 
tents shall not exceed 35% and 28%, 
respectively: Provided, however, That 
for use under the operating conditions 
specified in List A, paragraphs 1 (f) or 
1 (k) the total nickel and chromium 
alloy content shall not exceed 80%, and 


maximum nickel and chromium content 
of not over 65% and 30%, respectively. 

(iii) Operating temperatures of 1,901° 
F. and above—(a) Operating conditions. 
When used under operating temperatures 
of 1,901° F. and above, sockets, wells, 
protecting tubes and sheaths shall only 
be delivered for use under the operating 
conditions specified in List A, paragraphs 


| for 
; conditions. 





Target tubes may be 


delivered for use under any Conditions 

(b) Specifications. Sockets, wells pro- 
tecting tubes, sheaths and target tube: 
employed under the operating conditions 
specified in (a@) above shall contain a 
maximum total nickel and chromium 
alloy content not to exceed 80%, and 
maximum nickel and chromium content 
of not over 65% and 30%, respectively 

‘6) Temperature bulbs (fluid filleg 
tube system type)—(i) Operating condi- 
tions. When used without sockets or 
protecting tubes, temperature bulbs 
(fluid filled tube system type) may be 
delivered for use only under the operat. 
ing conditions specified in List A, para. 
graphs 1, 2,3 (b) or 3 (c) 

(ii) Specifications. The total nicke] 
and chromium alloy content of tempera. 
ture bulbs (fluid filled tube system type) 
shall not exceed 30%, or 20% of either 
nickel or chromium. No nickel, chro. 
mium, or alloy thereof, shall be used in 
temperature bulbs (except for mercury 
filied systems) when such bulbs are used 
in a socket or in protecting tubes. When 
used with a mercury filled system in q 
socket, temperature bulbs shall be manu. 
factured from S. A. E. 4140 or alternate 
steels of no greater chromium allcy con- 
tent and containing no more than 0.60% 
nickel, 

(7) Bushings and revolving or coupling 
nuts—Operating conditions. Bushings 
and revolving or coupling nuts shall be 
delivered for use only under the operat. 
ing conditions specified in List A, para- 
graphs 1 or 2. 

(8) Flexible and rigid extension stems 
temperature bulbs—(i) Operating 
Whtren used with tempera- 
ture bulbs without separable sockets or 
protecting tubes, flexible or rigid exten- 
sion stems shall be delivered for use only 
under the operating conditions specified 
in List A, paragraph 1, 2,3 (b) or 3 (c). 

(ii) Specifications. The total nickel 
and chromium alloy content of. such 
stems shall not exceed 30%, or 20% of 
either nickel or chromium. 

(9) Contact rods for flame control— 
Specifications. The alloy content of 
contact rods for flame control, includ- 
ing contiguous brackets or clamps, shall 
not exceed 80% nickel and 20% chro- 
mium. 

(10) Thermocouples. The operating 
temperatures specified below shall be 
deemed paft of the operating conditions 
for purposes of certification. 

(i) Operating temperatures up to 800° 
F.—Specifications. Where used in tem- 
pérature ranges up to and including 800 
F., the thermocouple wire alloy content 
shall not exceed 46% nickel, and the 
size of the wire shall not exceed #14 
B and S gage. 


(ii) Operating temperatures from 801° 
F. to 1,400° F—Specifications. Where 
used in temperature ranges between 801° 
F. and 1,400° F., inclusive, the thermo- 
couple wire alloy content shall not ex- 
ceed 46% nickel, and the size of the wire 
shall not exceed #8 B and S gage, oF 
as an alternate, the thermocouple wire 
alloy content shall not exceed 95% 
nickel or 20% chromium in either wire, 
and the size of the wire shall not exceed 
#14 B and S gage. 

(iii) Operating temperatures from 
1,401° F. to 2,050° F.—Specifications 
Where used in temperature ranges be- 
tween 1,401° F. and 2,050° F., inclusive, 
the thermocouple wire chromium alloy 
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content shall not exceed 20% chromium 
in either wire, and the size of the wire 
shall not exceed #8 B and S gage. 

(iy) Operating temperatures of 2,051° 
yr. and above—(a) Operating conditions. 
. used in temperature ranges of 
9051° F. and above, thermocouple wire 
shall be delivered for use only under the 
operating conditions specified in List A, 
paragraphs 1 (f) or 1 (k). 

(b) Specifications. The size of the 
wire shall be limited to No. 2 B and S 
gage or smaller when used under the 
operating conditions in List A, paragraph 
1 ), and shall be limited to No. 8 B and 
§ gage or smaller when used under the 
operating conditions of List A, paragraph 

(k). 

] (y) Special provisions for replacement. 
Except with respect io size of extension 
lead wire when used with potentiometer 
type pyrometers, the limitations of sub- 
paragraphs (i), (ii), (ili) and (iv) shall 
not apply to replacements if the exten- 
sion lead wire or parts required to re- 
calibrate existing instruments are not 
available in the user’s plant. 4 

(11) Extension lead wire—specifica- 
tions. The size of the wire, except for 
wire used on aircraft or for superheater 
pyrometers on locomotives, shall be 
limited to #14 B and S gauge, or smaller. 

(12) Safety shutters and switches for 
radiation pyrometers — Specifications. 
The nickel or chromium alloy content of 
safety shutters for radiation pyrometers 
shall not exceed 20% each; except that 
this restriction does not apply to the 
nickel or chromium alloy content of 
switches for radiation pyrometers. 

(13) Liquid level float cages and 
flanges—(i) Operating conditions. Liq- 
uid level float cages and flanges shall be 
delivered for use only under the opcrat- 
ing conditions specified in List A, para- 
graphs 2 (a) and 3 (b). 

(ii) Specifications. The total nickel 
and chromium alloy content shall not 
exceed 30%, or 20% of either nickel or 
chromium: Provided, however, That 
when used under the operating condi- 
tions of List A, paragraph 2 (a), the 
nickel and chromium alloy content shall 
not exceed that of the contiguous metal. 

(14) Liquid level floats and float rods— 
(i) Operating conditions. Liquid level 
floats and float rods shall be delivered 
for use only under the operating condi- 
ro et ante in List A, paragraphs 1, 2, 
or 3 (b). 


(ii) Specifications. The total nickel 
and chromium alloy content shall not 
exceed 30%, or 20% of either nickel or 
chromium: Provided, however, That 
when used under the operating condi- 
tions of List A, paragraph 2 (a), the 
nickel or chromium alloy content shall 
not exceed that of the contiguous metal. 

(15) Liquid level expansion and im- 
mersion tubes—Operating conditions. 
Liquid level expansion and immersion 
tubes shall be delivered for use only 
under the operating conditions specified 
in List A paragraphs 1 or 2 or at tem- 
peratures of 400° F. and above. 

(16) Flow nozzles—Operating condi- 
tions. Flow nozzles shall be delivered for 
use only in the presence of a flowing 
medium with a temperature in excess 
of 900° F. 

(17) Pitot tubes—Specifications. No. 
nickel, chromium or alloy thereof shall 
be used in the manufacture of pitot tubes, 
except when used on aircraft. 


































































(18) Orifice plates—Operating condi- 
tions. Orifice plates shall be delivered 
for use only under the operating condi- 
tions specified in List A, paragraphs 1, 2, 
3 (b) or 3 (c). 

(19) Orifice meter accessories—Speci- 
fications. No nickel, chromium or alloy 
thereof shall be used in the manufacture 
of settling chambers. separating cham- 
bers or condensers. 

(20) Straightening vanes—(‘i) Oper- 
ating conditions. Straightening vanes 
Shall be delivered for use only under the 
operating conditions specified in List A, 
Paragraphs 1 or 3 (c) and their delivery 
shall be further limited to use in pipes 
having an internal diameter of '0 inches 
‘or less. 

(ii) Specifications. The total nickel 
and chromium alloy contents shall not 
exceed 30%, or 20% of either nickel or 
chromium, 

(21) Cleanout valve trim and liners 
for use with Venturi tubes—Operating 
conditions. Cleanout valve trim and! 
liners for Venturi tubes shall be deliv- 
ered for use only under the operating 
conditions specified in List A, paragraphs 
1, 2,3 (b) or 3 (c). 

(22) Venturt tubes — Specifications. 
No nickel, chromium or alloy thereof 
Shall be used in the manufacture of Ven- 
turi tubes. 

(23) Studs for differential pressure 
chambers—Specifications Studs for 
differential pressure chambers shall be 





manufactured from S. A. E. 4140 or al- 
ternate steels of no greater chromium 
alloy content and containing no more 
than 0.60% nickel. 

(24) Conductivity cells for measuring 
conductivity of fluids—Operating condi- 
tions. Conductivity cells for measuring 
conductivity of fluids shall be delivered 
for use only under the operating condi- 
tions specified in List A, paragraphs 1 
or 2. 

(d) Operating conditions and specifi- | 
cations for control valves and regulators. 
Pursuant to the provisions of paragraph 
(b) hereof. the production and delivery 
of the following contro! valves and regu- 


lators shall be governed by the following 
operating conditions and specifications: 

(1) Bodies, bonnets and blind 
flanges—(i) Operating conditions. 
Bodies, bonnets and blind flanges shall 
be delivered for use only under the oper- 
ating conditions specified in List A, para- 
graph 2 (a) and 3 (b). 

(ii) Specifications. When used under 
operating conditions of List A, para- 
graph 3 (b) the total nickel and chro- 
mium alloy content shall not exceed 30%, 
or 20% of either nickel or chromium: 


Provided, however, That when used under! - 


the operating conditions of List A, para- 
graph 2 (a), the nickel and chromium 
alloy content shall not exceed that of 
the contiguous metal. 

(2) Inner valves and seat rings—(i) 
Operating conditions. Inner valves and 
seat rings shall be delivered for use only 
under an operating pressure drop of 50 
p. s. i. or more, or under the operating 
conditions specified in List A, paragraphs 
1 or 2. 

(ii) Specifications. When used under 
operating conditions of a pressure drop 
of 50 p. s. i. or more, the flow cutting 
surface shall be made of carbon steel, 
faced, where practicable, with a chro- 





mium or nickel alloy not in excess of 
#2" finished thickness. When used un- 
der the operating conditions specified in 
List A, paragraphs 1 or 2, the total nickel 
and chromium alloy content shall not ex- 
ceed 30%, or 20% of either nickel or 
chromium: Provided, however, That 
when used under the conditions of List 
A paragraph 2 (a) the nickel and chro- 
mium alloy content shall not exceed that 
of the contiguous metal. 

(3) Studs for valve bodies and 
flanges—(i) Operating conditions. Studs 
for valve bodies and flanges may be used 
under any operating conditions; but cer- 
tification shall be required for use under 
the operating conditions of List A; para- 
graph 3 (b) or 3 (d). 

(ii) Specifications. Studs for valve 
bodies and flanges shall be manufactured 
from S. A. E. 4140 or alternate steels of 
no greater chromium alloy content and 
containing no more than 0.60‘% nickel: 
Provided, however, That where used un- 
der the operating conditions specified in 
List A, paragraphs 3 (b) or 3 (d) the total 
nickel and chromium alloy content shall 
not exceed 30%, or 20% of either nickel 
or chromium. 

(4) |Revoked January 30, 1943.) 

(5) Stems, bushings and guiding sur- 
faces for control valves, and regulators— 
Specifications. The total nickel and 
chromium alloy content of stems, bush- 
ings, and guiding surfaces for control 
valves and regulators shall not exceed 


30°:. or 20% of either nickel or 
chromium. 
(e) Ninety-day exemption of Army, 


Navy, and Maritime Commission. The 
provisions of this order shall not apply 
to deliveries to and for the use of the 
Army, Navy, or Maritime Commission 
until August 26, 1942. As used in this 
paragraph, the terms “Army,” “Navy,” 
and “Maritime Commission” shall not in- 
clude any privately operated plant or 
shipyard, financed or controlled by any 
of these ofganizations, or operated on a 


' cost-pius-fixed-fee basis. 


(f) Appeals. Any person affected by 
this order who considers that compliance 
therewith would work an exceptional and 
unreasonable hardship upon him may 
appeal to the War Production Board 
setting forth the pertinent facts and the 
reasons he considers he is entitled to re- 
lief. The War Production Board may 
thereupon take such action as it deems 
appropriate. 

(g) Reports and letters concerning 


this order. . All reports required to be 
filed by this order, and all letters and 


inquiries concerning this order, shall be 
addressed to War Production Board, 
Radio and Radar Division, Washington, 
D. C., Ref: L—-134. 

(h) Violations. Any person who wil- 
fully violates any provision of this order, 
or who wilfully furnishes false informa- 
tion to the War Production Board in 
connection with this order is guilty of a 
crime and upon conviction may be pun- 
ished by fine or imprisonment. In addi- 
tion, any such person may be prohibited 
from making or obtaining further deliv- 
eries of, or from processing or using 
material under priority control and may 
be deprived of priorities assistance by 
the War Production Board. 

(i) Records and reports. All manu- 
facturers affected by this order shall 
keep and preserve fcr not less than two 
years accurate and complete records 
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concerning production, deliveries, 
orders for industrial instruments. 

All persons affected by this order shall 
execute and file with the War Production 
Board, such reports and questionnaires 
as said Board shal! from time to time 
request. 


and 


Issued this 17th day of November 1943. 


(g) Sulphuric or hydrochloric acids. 

(h) Sour gas and vapors, and liquids con- 
taminated with sour gas and vapors. 

(1) Hydrofiuoric acid. 

(j) Salt brine in crude petroleum. 

(k) Salt baths containing nitrates, chlo- 
rides, cyanides, or fluorides. 














LIST A 


PARAGRAPH 1. When exposed to: 

(a) Nitric acid (dilute or concentrated) 
(b) Coke oven gas. 

(c) Blast furnace gas 

(d} Sulphurous gases. 

(e¢) Steam above 200 p. s. i. o: 400° P. 
(f) Molten metal baths. 


Part 3296—Sarery AND TECHNICAL 
EQUIPMENT ' 


LABORATORY EQUIPMENT 


§ 3296.56' General Limitation Order 
L-~144—(a) Definitions. For the pur- 
poses of this order: 

(1) “Laboratory equipment” means 
any apparatus, instrument, appliance, 
device, equipment, or part thereof, de- 
signed primarily for use in laboratories. 
However, the restrictions of this order 
cover only those items of laboratory 
equipment which are included on List A, 
attached hereto. (The language at the 
top of List A should be examined closely 
to determine what items are included on 
List A.) 

(2) “Distributor” means any person 
located in the United States, its terri- 
tories or possessions, or the Dominion of 
Canada, who purchases laboratory 
equipment for the purpose of resale. 

(3) (Deleted Oct. 9, 1943) 

(b) Restrictions on the sale and deliv- 
ery of laboratory equipment. No per- 
son shall seli or deliver any item of 
laboratory equipment included on List A 
of this order to any person, other than a 
distributor, except to fill a purchase order 
or contract specifically authorized by the 
War Production Board on Form WPB- 
1414 (formerly Form PD-620). 

(c) Restrictions on purchase oj lab- 
oratory equipment. No person shal) 
purchase or accept delivery of any lab- 
oratory equipment, if he knows or has 
reason to believe that the sale or deliv- 
ery of such laboratory equipment is pro- 
hibited by the terms of paragraph (b) of 
this order. 

(d) Authorizations on Form WPB- 
1414 and extensions of such authoriza- 
tions. (1) Each person seeking authori- 
zation, pursuant to paragraph (b) of 
this order, to receive laboratory equip- 
ment shall prepare Form WPB-1414 in 
the manner prescribed therein and shall 
file such form with the War Production 
Board, Washington, D. C., Ref: L-144. 
(Copies of Form WPB-1414 may be ob- 
tained at the local offices of the War 
Production Board.) 

(2) Any person receiving specific au- 
thorization on Form WPB-1414 shall 
notify his supplier of such authoriza- 





















































* Formerly Part 1261, § 1261.1. 
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Par. 2. (a) When contiguous metal com- 
ing in contact with the processed medium at 
the point of measurement or control is also 
‘a nickel or chromium alloy. 


(b) When contiguous surfaces coming in 


contact with the processea medium at the 
point of measurement or control are non- 
metallic but no protection other than that 
containing nickel or chromium will with- 
stand the corrosive medium. 

(c) In the production of synthetic rubber, 
when an explosive hazard due to chemical 
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tion by furnishing him with a certifi- 
cation in substantially the following 
form (on the purchase order or con- 
tract, or on an attached document): 


The undersigned hereby certifies that he 
has been specifically authorized by the War 
Production Board on Form WPB-1414. Case 
No. to receive the laboratory equip- 
ment ordered by the within (or attached) 
purchase order or contract, in accordance 
with the provisions of Limitation Order 
L-144. 


Any such certification shall be signed 
by an authorized official, either man- 
ually or as provided in Priorities Regu- 
lation 7, and shall constitute a repre- 
sentation to the supplier and to the War 
Production Board of the facts certified 
therein. The supplier may rely upon 
such representation, unless he knows or 
has reason to believe such representa- 
tion to be false. 

(e) Assignment of preference ratings 
on Form WPB-1414. In conjunction 
with the granting of specific authoriza- 
tions to receive laboratory equipment 
on Form WPB~-1414 pursuant to para- 
graph (b): of this order, the War Pro- 
duction Board may also assign prefer- 
ence ratings to the authorized deliveries 
on such form. Any preference rating 
so assigned shall be applied and ex- 
tended only in accordance with the 
terms of Priorities Regulation 3. 

(f) Records. All persons affected by 
this order shall keep and preserve for 
not less than two years accurate and 
complete records of all sales, deliveries 
and purchases of laboratory equip- 
ment. 

(g) Applicability of regulations. 
This order and all transactions affected 
thereby are subject to all applicable 
regulations of the War Production 
Board, as amended from time to time. 

(h) Appeals. Any appeal from the 
provisions of this order shall be made 
by filing a letter in triplicate, referring 
to the particular provision appealed 
from and stating fully the grounds of 
the appeal. 

(i) Violations and false statements. 
Any person who wilfully violates any 
provision of this order, or who, in con- 
nection with this order, wilfully conceals 
a material fact or furnishes false infor- 
mation to any department or agency of 
the United States is guilty of a crime and 


reaction cannot otherwise be ayo) ded, 
where acetic acid has a corrosive effect 
seating, guiding, and measuring surfaces. = 

(a) When no other material can be subs 
tuted without contaminating the mate’ ~ 
being processed. = 

Par. 3. When the fluid to whic 
to be subject is under: 

(a) Static pressure of 250 u 
square inch or more; ghee: 

(b) Temperature of 750° F. and 
minus 20° F. and below; 

(c) Normal pipe velocity of 5,000 ft. per 
minute or more for gases or vapors; or 300 
ft. per minute or more for liquids 

(d) Temperature of minus 250° 
minus 20° F. inclusive, and from 400 
1,250° F. inclusive, and 400 P. &. 1. to 


h the part jg 


above, or 


F. to 
F. to 
2,500 





p. 8. i. inclusive. 


or imprisonment. In addition, any suc}, 
person may be prohibited from making 
or obtaining further deliveries of, or from 
processing or using, material under pri- 
ority control and may be deorived of 
priorities assistance. 

(j) Communications with the War 
Production Board. All communications 
concerning this order shall, unless other- 
‘wise directed, be ‘addressed to the’ War 
Production n Board, Safety and Technical 
Equipment Division, Washington, D. .C. 
Ref: L-144. 


The above paragraph (a) (2) super- 


sedes Interpretation 1 of the order, i _is- 


sued July 17, 1943. 


Issued this 9th day of October 1943. 
List A 


The sale and delivery of items included 
on List A are subject to the restrictions si 
forth in paragraph (b) of this order. List 
A includes only those items coming within 
the classifications set forth below which have 
a@ value, individually, of $50 or more. Any 
item coming within the classifications set 
forth below which has a value, individually, 
of less than $50 shall not be regarded as being 
included on List A. Secondhand equipment 
is not included, nor are parts and materials 
needed to repair or maintain existing equip- 
ment. Furthermore, accessories and attach- 
ments for List A items are not included when 
sold separately (It should also be under- 
stood that no item is included on List A unles 
it is designed primarily for use in labors- 
tories. For example, a centrifuge which is 
designed to separate cream from milk is not 
designed primarily for use in laboratories and 
therefore is not included on List A.) 
~ Analytical balances (sensitivity % mg. o 

more sensitive) 5 eal 

Calorimeters = 

Centrifuges” 

Hydrogen ion meters (electrometric) 

Metalloscopes 
















































































~ Makers) 
Microtomes 
Potentiometers, Wheatstone Bridges snd 
~ Resistance Boxes 
Refractometers 
Spectrographs, Spectroscopes, spectrometers 
‘and spectrophotometers : 
Vacuum pumps (1 micron or higher vac- 
uum) 











INTERPRETATION 1 





upon conviction may be punished by fine 


[Superseded October 9, 1943.] 
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October 23, 1943 
{As Amended] 


Production Board on Form WPB-1682 in 
the manner provided in General Sched- 
uling Order M-293. 

(b) Restrictions on acceptance and 
filling of orders. Any person who places, 
accepts or fills an order authorized on 
-Form WPB-1682, in the manner provided 
in General Scheduling Order M-293, 


shall comply with such restrictions and 


conditions as are specified on the form. 

(c) Production equipment. No manu- 
facturer shall produce, or cause to be 
produced, fabricated or assembled, any 
tools, jigs, digs or other production ma- 
chinery or équipment designed for the 
manufacture or production of electrical 
indicating instruments of types, ranges, 
sizes and specifications not embraced 
within the categories of approved orders 
defined in paragraphs (a) (4) (i) or 
(a) (4) (iv) hereof: Provided, however, 
That the provisions of this paragraph 
shall not apply to the maintenance, re- 
pair, replacement or improvement of 


duction machinery equipment. The pro- 
visions of this paragraph shall not apply 
“with respect to the manufacture of po- 
larized vane non-jewelled instruments or 
instruments of flange diameter, height 
or width exceeding 314’’. 

(d) Scheduling. On or before the 
fifteenth day of each calendar month 
every manufacturer shall file with the 
War Production Board his proposed de- 
‘livery schedule for electrical indicating 
{instruments for the following month, 
and such other information as is required 
thereby on Form WPB-1685. The de- 
livery schedule for the calendar month 
following the filing shall be deemed to 
be approved by the War Production 
Board upon receipt thereof, unless and 
until the War Production Board shall 
otherwise direct, and shall be deemed a 
frozen schedule within the meaning of 
Priorities Regulation 18. No manufac- 
turer shall alter any such approved de- 


livery schedule except pursuant te a 
written direction of the War Production 
Board which identifies the frozen sched- 
ule and states on its face that it is an 
amendment of that schedule. 

(e) Special directions and eremp- 
tions. (1) The War Production Board 
may from time to time issue in writing 
in respect to electrical indicating instru- 
ments special orders or directions which: 

(i) Alter or freeze delivery or produc- 
‘tion schedules, in whole or in part; 

(ii) Direct the cancellation of any 
erder held by any manufacturer; 

(iii) Allocate any unfilled order from 


existing tools, dies, jigs, and other pro- |, 





one manufacturer to another manu- 
facturer; 

(iv) Direct the delivery of any elec- 
trical indicating instrument in produc- 
tion or completed to any person at the 
established price and terms; 

(v) Authorize exception or departure 





from any of the provisions of proprarery 
(ec) hereof; or 


(vi) Take such other action as it 
deems necessary with respect to the plac- 
ing of orders for, or the production or 
delivery of electrical indicating instru- 
ments or any component parts thereof. 

(2) The provisions of this order, other 
than the provisions of paragraph (‘e) 
(1), shall in no event be construed to 
apply to the maintenance or repair of 
electrical indicating instruments, nor to 
purchase orders for component parts of 
electrical indicating instruments re- 
quired for the maintenance or repair 
thereof. 

(f) Applicability of regulations. This 
order and all transactions affected there- 
by are subject to the provisions of al) 
regulations of the War Production 
Board, except that to the extent of any 
conflict or inconsistency therewith the 
provisions hereof shail control. 

(g) Violations. Any person who wil- 
fully violates any provision of this order, 
or who, in connection with this order 
wilfully conceals a material fact or fur- 
nishes false information to any depart- 
ment or agency of the United States is 
guilty of a crime and upon conviction 
may be punished by fine or imprison- 
ment. In addition any such person may 
be prohibited from making or obtaining 
further deliveries of, or from processing 
or using materials under priorities con- 
trol and may be deprived of priorities 
assistance. 

(h) Appeals. Any appeal from the 
provisions of this order shall be made by 
filing a letter in triplicate, referring to 
the particular provision appealed from 


and stating fully the grounds of the 
appeal. 

(i) Communications. All reports to 
be filed, appeals and other communica- 
tions concerning this order should be 
addressed to War P-oduction Board 
Radio and Radar Division, Washington. 
D. C. Ref: L-203. 


Issued this 23d day of October 1943. 
INTERPRETATION 


Paragraph (a) (4) (iv) of Limitation Or- 
der L-203 defines an “approved order" as in- 
cluding: “Any order for less than 5090 identi- 
cal electrical indicating instruments which 
conform to approved United States Army or 
Navy specifications specified on the order” 
This means specified by the Army or Navy 
This may occur on direct Army or Navy pro- 
curements, or in respect to pu chase orders 
for instruments which are ultimately for the 
account of the Army or Navy—e. g., instru- 
ments to be installed as components in an 
end product being manufactured under an 
Army or Ni vy prime contract which requires 
that instiuments going into that end prod- 


| uct conform to Army or Navy specifications. 


The end use of the instruments must be 
for the account of the Army or Navy. The 
provision does not mean, therefore, that any 
person may make any purchase order an 
“approved order” merely by specifying Army 
or Navy specifications thereon. The provi- 
sion applies only to purchase orders placed by 
or for the ultimate account of the Army or 
Navy, where the Army or Navy has prescribed 
the specification in the first instance. (Is- 
sued July 10, 1943.) 
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L-272 


NOTE—Limitation Order L-272 with Schedules I, II, III, IV, V and VI and Interpretation I, were re- 
produced on pages 550, 551 and 552 of the September Instruments. Schedule IV as recently revised, 
and Schedule VII as recently issued, are reproduced below. 


Part 3207—INDUSTRIAL TYPE 
MENTS, CONTROL VALVES .AND ReEcGu- 
LATORS SIMPLIFICATION 


{Schedule IV as Amended November 11, 
1943, to Limitation Order L-272] 


INDICATING DIAL PRESSURE GAUGES 


Section 3207.5 Schedule IV to Limi- 
tation Order L—272 is amended to read 
as follows: 

(a) Definition. 
strument which measures and indicates, 
but does not record, any pressure or 
vacuum (regardless of the units specified 
on the dial} by means of a bourdon 
spring or springs, a diaphragm, or a 
bellows; or is any complete element as- 
sembly of such an instrument without a 
case. The following items are excluded, 
however, and are not gauges subject to 
this order: 

(1) Airborne gauges. 

(2) Any pressure regulator which con- 
sists of an enclosure containing a bour- 
don tube and a relay used for the con- 
trol of an electric motor starter. 

(3) Gauges for absolute pressure 
measurement which are compensated for 
barometric pressure changes. 

(4) Liquid level gauges using dia- 
phragm boxes or equivalent devices as 
primary elements, and suitable for level 
measurement in either open or closed 
containers or both. 

(5) Automotive type gauges with dial 
diameter of three inches or less, either 
panel or engine mounted, which are used 
to indicate either oil or air pressure as 
they may be related to the operation of 
internal combustion engines, or to the 
air brake systems on construction ma- 
chinery, passenger, industrial or farm 
vehicles. 

(6) Gauges of a dial diameter of twelve 
inches or larger, having an accuracy of 
Y%, of 1% or better. 

(7) Gauges sold as indicating con- 
trollers in cases which are normally used 
to house recording or pneumatic control 
instruments. If the manufacturer of 


these gauges buys the gauge elements | 


from a dial pressure gauge manufacturer, 
however, the pressure ranges must con- 
form to those prescribed in paragraph 
(b) (2) of this schedule. 

(8) Draft gauges which are sold as 
such. 

(b) Specifications. (1) Gauges shall 
be manufactured only in the following 
sizes (expressed in inches-dial diameter 
for round dials and inches-horizontal 
width for square or rectangular dials): 
1%, 2, 2%, 3%, 44o, 6, 8%, 12. This 
restriction on sizes does not apply, how- 
ever, to the following gauges: 

(i) Inspectors test gauges in the 3- 
inch size. 

(ii) Submarine gauges and testing 
machine gauges in the 16-inch size. 

(iii) Railroad gauges in the 5-inch and 
6%-inch sizes. 

(iv) Special gauges for specific Navy 
applications, the manufacture of which 
may be authorized in writing by the War 
Production Board. 


ere 
INSTRU- | only in the following pressure ranges: 


| 0-30 in. vac.; 30 in.-15 lb.; 30 in.-30 Ib.; 


A “gauge” is any in- | 








(2) Gauges shall be manufactured 


30 in.-150 
0-15 


30 in.-100 Ib.; 
30 in.-300 lb.; 


30 in.-60 lb.; 
lb.; 30 in.-200 lIb.: 


Ib.; 0-30 lb. ; 0-60 1b.; 0-100 lb.; 0-160 lb.; | 


0-200 lb.; 0-300 lb.; 0-400 lb.; 0-600 lb.; 


0-800 Ib.; 0-1,000 Ib.; 0-1,500 1b,; 0-2,000 | 
lb.; 0-3,000 1b.; 0-5,000 lb.; and 0-10,000 | 
lb. There are, however, certain excep- | 


tions to these limitations. The excep- 


tions are: 


(i) Ranges are not limited for pres- | 


sures lower than 15-lb. or higher than 
10,000 Ib. p. s. i. 


(ii) Ranges are not limited for gauges | 


manufactured for use as pneumatic re- 
ceivers in conjunction with remote in- 
strument transmitters. 

(iii) Gauges used on fire fighting 
equipment only may be supplied with 
pressure ranges of 30 in.—400 lb.; 30 
in.—600 Ibs.; and 30 in.-800 lbs. in dial 
sizes of 2% inches, 3% inches and 4% 
inches only. 

(3) Altitude and metric graduations 
Shall be limited to the equivalents of the 


ranges specified in paragraph (b) (2) 
hereof. 

(4) The following items, features and 
devices shall be eliminated in the manu- 
facture of gauges: 

(i) Retard and _ suppressed scale 
gauges, except where required by Army 
or Navy specifications. 

(ii) Brass cases, except where re- 
quired by Army or Navy specifications, 
or for 4'2 in. and 6 in. gauges which are 
manufactured with a solid or reinforced 
front for use in plants manufacturing 
compressed gases, such as, but not lim- 
ited to, oxygen, hydrogen, nitrogen, he- 
lium, acetylene and carbon dioxide. 

(iii) Polished rings, except where re- 
quired by Army or Navy specifications. 

(iv) Plated rings. 

(v) Inside case illumination, except 
for railroad gauges. 

(vi) Electric contacts on gauges larger 
than 245 inches dial diameter. 

(vii) Outside adjustable maximum 
pointers, or other outside operable 
pointers, except for testing machine 
gauges or where required by Army or 
Navy specifications. 

(viii) Customer’s name on dial. 

(ix) Installation of clocks in gauge 
cases. 

(x) Duplex gauges, except in 44-inch 
dial size and in railroad gauges. 

(5) Gauges in sizes 42-inch dial di- 
ameter, or larger, shall be manufactured 
with the following connections only, ex- 
cept where otherwise required by Navy 
or Maritime Commission specifications: 

(i) Bronze bourdon tube gauges—'%4- 
inch pipe thread only. 

(ii) Steel bourdon tube gauges—',4- 
inch pipe thread from 0 to 1,000 Ibs. 
p. s. i. dial graduation inclusive; %2-inch 
pipe thread from 1,000 lbs. to 10,000 lbs. 
p. s. i. dial graduation inclusive. 


Issued this 11th day of November 1943. 


|Part 3207 — InpuStRiaAL Type Insrpp. 
MENTS, CONTROL VALVES AND Resuta. 
| TORS: SIMPLIFICATION 


{Schedule VII to Limitation Order L-279) 


INDUSTRIAL AND GENERAL PURPOSE 
THERMOMETERS 


| § 32078 Schedule VII to Limitation 
|Order L-272—-(a) Definition. This 
|schedule applics to industrial and gen- 
eral purpose thermometers. 
| the provisions apply only to one or the 

|other of those classes, and in such cases 

they so state. Otherwise, the provisions 

|apply to both classes of thermometers 

|‘“Industrial thermometers” are those 
generally known as such by the trade 

Such thermometers as the 5-inch scale 
Navy type are included. An industrial 

thermometer has a case with glass front 

a mercury or liquid filled glass tube: fixed 

or thread, flanged, union, separable sock- 

et, or long stem connection; and a sepa- 
rate scale graduated in degrees. “Goen- 
eral purpose thermometers” are those 
generally Known as such by the trade 

They include such types as cylindrical 
case, sterilizer, hot-water, open “‘v” case, 
and shower bath thermometers. hey 
are generally similar in construction to 
industrial thermometers. Neither of 
these terms include such special types 
as cup-case, japanned tin case, etched 
in armor, or shiphold thermometers 

nor do they include dairy thermometers 
manufactured to conform to Federal, 
State or Municipal regulations applying 
to the handling of milk. 

(b) Specifications. (1) Protective 
finishes for case or front, if supplied, 
| shall be paint, lacquer or enamel only. 

(2) Industrial thermometer cases 

shall be made only in the 5-inch, 7-inch 
and 9-inch sizes; and only one type of 
case (the manufacturer’s standard 
type) shall be furnished in eavh size; 
but the omission of glass or front from 
the case shall not constitute a difference 
in type. The provisions of this para- 
graph (b) (2) do not apply to fume- 
tight cases. 
. (3) General purpose thermometers 
shall not be manufactured by any pro- 
ducer in more than two models. A plv- 
ducer may select any two models, Ir- 
respective of case, shape, or size; but 
any variation in case, shape or size will 
constitute a different model. Shape 
means such things as :‘v” shape, cylin- 
drice!, etc. Size means length and width 
of the case. Range and stem variations, 
and the presence or absence of glass oF 
front do not constitute differences 1n 
model, however. 

(4) Cases and case fronts shall not be 
made of copper or copper alloy other 
than copper tubing, copper alloy tubing 
or cylindrical extruded shapes. 

(5) Thermometers shall be manufac- 
tured in 90, 135, 189 and 225 degree 
angles only. The angle is that meas- 
ured between the center line of the stem 
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center line of the Case, and is 
measured either in a plane normal to 
the face backwards from the face, or in 
a plane parallel to the face either to 
the right or left of the face. 
angles are in no way restricted by this 
provision. 

(6) Thermometer scales shall not 
have any special markings or legends, 
such as service markings, special mark- 
ings, or colorings or graduations, oper- 
ating zones, or trade names, or trade 
marks other than those of the producer. 
If special markings or legends are nec- 


essary they should be placed on tags 
made of non-critical materials. This 
provision does not apply, however, to 


and the 


Part 3208—ScHEDULED PropuctTs 


“Part 3208—Critical Common Compo- 
nents”, is hereby amended to read “Part 
3208—Scheduled Products.” 

General Scheduling Order M-293, as 
amended April 21, 1943, is hereby amend- 
ed to read as follows: 


The fulfillment of requirements for the 
defense of the United States has created 
a shortage in the production of certain 
products for defense, for private account, 
and for export; and the following order 
is deemed necessary and appropriate in 
the public interest and to promote the 
national defense: 


§ 3208.1 General Scheduling Order 
M-293. 

(a) Definitions. For the purpose of 
this order. 

(1) “M-293 product” means any item 
listed in the tables to this order except 
Tables 1 and 2. These items are identi- 
fied in the tables as Class X, Class Y, 
Class Z, and unclassified. Manufactur- 
ers of Class X products must submit 
periodic shipping schedules to the War 
Production Board. Purchasers of Class 
Y products must get WPB approval be- 
fore placing their purchase orders. In 
the case of Class Z products the shipping 
schedules of manufacturers of end prod- 
ucts and manufacturers of component 
parts may be coordinated under the su- 
pervision of the claimant agency as ex- 
plained in paragraph (e). The same 
product may be in 2 or 3 of these classifi- 
cations and if so is subject to the pro- 
visions applying to each. Unclassified 
M-293 products, as well as classified 
products, are subject to the other pro- 
visions of this order. 

(2) “Manufacturer” means any person 
to the extent that he is engaged in mak- 
ing an M-293 product. 

(b) Operations reports. Each manu- 
facturer must file an operations report 
on the applicable form designated in Col. 

of the appropriate table at the times 
Prescribed and in accordance with the 
instructions accompanying the form. If 
no form is designated in Col. 1, no opera- 
tions report need be filed. 

(c) Provisions covering Class X prod- 
ucts. (1) Each manufacturer of Class 
X products must file with the War Pro- 
duction Board his shipping schedule on 
the form shown in the appropriate table, 


at the times shown and in accordance |. 


with the instructions accompanying the 
form. In arranging the sequence of 
shipments on his shipping schedule, the 





Offset | 





printed scales which are in standard use 
by a producer for spec’fic applications. 

(7) Separable sockets shall not be sup- 
plied with caps and chains except when 
they are required by Navy specifications 
on orders for the Navy. 

(8) Fahrenheit scales on industrial 
thermometers within the limits of minus 
40 and plus 950 degrees, inclusive, shall 
be furnished only in the basic ranges 
shown in the table below. Actual scale 
figures shall conform as closely as stand- 
ard manufacturing procedure will allow. 
Whe: 2ver a customer wants a scale to 
ex‘end below minus 40 degree: or above 
plus 950 degrees, such scale may be fur- 
nished and the restrictions of this para- 
graph shall not apply. 


M-293 
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manufacturer shall be governed by Pri- 
orities Regulation 1 unless otherwise 
instructed. 

(2) When the schedule has been filed, 
it automatically becomes a “frozen 
schedule” under Priorities Regulation 18 
and the manufacturer must schedule his 
production and make his shipments so 
as to fill the schedule without regard to 
preference ratings or directions from 
any governmental agency, except that it 
may be amended by the War Production 
‘ Board as explained in Priorities Regula- 
. tion 18 and paragraph (g) of this order. 
If the instructions for the appropriate 
form do not say how long the schedule 
is frozen, it is frozen for the first three 
calendar months which it covers. 

(d) Provisions covering Class Y prod- 
ucts. (1) No person shall place a pur- 
chase order with a manufacturer and 
no manufacturer shall accept a purchase 
order for any Class Y product unless the 
purchase order is accompanied by spe- 
cific authorization of the War Produc- 
tion Board obtained on the form shown 
in the appropriate table. 

(2) All authorized purchase orders for 
Class Y products which the manufacturer 
accepts and agrees to ship on the dates 
specified in the authorization automati- 
cally become a “frozen schedule” under 
Priorities Regulation 18, and the manu- 
facturer must schedule his production 
and make his shipments so as to fill the 
schedule without regard to preference 
ratings or directions from any govern- 
mental agency, except that it may be 
amended by the War Production Board 
as explained in Priorities Regulation 18 
and paragraph (g) of this order. A 
manufacturer must not accept an order 
which will interfere with a previously 
frezen schedule. 

(3) A distributor who places a pur- 
chase order for a Class Y product must 
‘accompany it by an authorization as 
provided in subparagraph (1) above. 
If he buys for immediate resale, the in- 
formation called for in the application 
for authorization must be given about 
his customer rather than himself. This 
application may be filled out and filed 
either by the distributor or by the cus- 
tomer. In either case the distributor 
must forward the authorization with his 
purchase order to the manufacturer. 
If the distributor is buying for stock, he 
must say so on his application and give 
all available information called for by 











the application form about his trade in 


distributor. 
cludes wholesalers, 
sales agencies, and consignees for sale. 


programs listed in Table 1. 


TABLE OF PERMITTED SCALE RANGES 
(FAHRENIETT) 


0—plus 60 
O—plus 100 


minus 10-plus 110 (for $-inch scale only) 


minus 40—-plus 110 
0—plus 160 
plus 30-plus 180 
plus 120—plus 220 
plus 30—plu; 240 
plus 170—p'us 270 
plus 30—plus 300 
plus 200—plus 360 
plus 50—plus 400 
plus 200—plus 500 (for 5-inch scale only) 
plus 100—plus 550 
plus 150—-plus 750 
plus 400—plus 850 
plus 200-plus 950 


Issued this 10th day of November 1943. 


general. Amanufacturer may not 
transfer a Class Y product to a distribu- 


tion outlet owned or controlled by him 
without an authorization obtained 


in 
the same way as if he were selling it to a 
The term “distributor” in- 
retailers, jobbers. 


‘e) Provisions covering Class Z Prod- 
ucts. (1) A prime contractor or manu- 
facturer must accompany his purchase 
orders for Class Z products with the form 


shown in the table when he is instructed 


to do so by a claimant agency. Such 
instructions will be given only for the 
In cases 
where no such instructions are given, 
this paragraph ‘e) does not apply. 

(2) A manufacturer of a Class Z prod- 
uct who receives a purchase order cov- 
ered by the form referred to above must 
complete the form and return it. If the 
form includes a list of components of 
his product which are themselves Class 
Z products, then he must also fill out 
another copy of the form and accompany 
each purchase order for any of the listed 
components with the form. He must use 
the form to cover only the listed com- 
ponents which he needs to fill the orders 
received by him. 

(3) If a Class Z product is also a Class 
X or a Y product, a purchase order cov- 
ered by the appropriate form becomes 
part of a “frozen schedule” only in the 
manner explained in paragraph (‘c) or 
(d) above. If the Class Z product is not 
also a Class X or a Class Y product, then, 
even though the purchase order is cov- 
ered by the form, it does not become part 
of a frozen schedule unless the person 
who places the order gets the approval of 
the War Production Board to the freezing 
of his supplier’s schedule. If approval is 
obtained, and the manufacturer with 
whom the order is placed accepts the 
same and agrees to ship on the dates 
specified in the form, then the order 
automatically becomes part of a “frozen 
schedule” under Priorities Regulation 
18 and the manufacturer must schedule 
his production and make his ship- 
ments so as to fill the schedule with- 
out regard to preference ratings or. di- 
rections from any governmental agency, 
except that it may be amended by the 
War Production Board as explained in 
Priorities Regulation 18 and in para- 
graph (g) of this order. A manu- 
facturer must not accept an order which 
will interfere with a previously frozen 
schedule. 
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(f) Deviations from a frozen schedule. 
If a manufacturer is unable to fulfill on 
time a frozen schedule for any M-293 


product, he must make shipments, as far 
as practicable, in the sequence required 
by the schedule. In any case where the 
scheduled dates of shipments will be 
appreciably affected by a delay in or ac- 
celeration of production, the manufac- 
turer shall notify the War Production 
Board of the reason for the delay or 
acceleration and the revised dates on 
which he expects to be able to make ship- 
ments under each purchase order 
affected. 

(g) Other scheduling provisions. 
With respect to any M-293 products, the 
War Production Board may, notwith- 
standing any other order, preference 
rating, directive, rule or regulation (ex- 
cem Priorities Regulation 18) of the War 
Production Board, or of any other 
Governmental Agency: 

(1) Revoke any authorization or ap- 
proval to place a purchase order granted 
by it under paragraph ‘d) or (e) above; 

(2) Direct the return or cancellation 
of any purchase order on the books of a 
manufacturer; 

(3) Direct changes in the shipping 
schedule of a manufacturer; 

(4) Cancel purchase orders placed 
with one manufacturer and direct that 
they be placed on another manufacturer; 

(5) Take such other action as it deems 
necessary with respect to the production 
of, the placing of purchase orders for, 
or the shipment of M-293 products. 

(h) Appeals. Any appeal from the 
provisions of this order shall be made by 
filing a letter in triplicate, referring to 
the particular provisions appealed from, 
and stating fully the grounds of the ap- 
peal. 

(i) Reports and communications. 
The list of M-—2S3 products is arranged so 
that the name of the Industry Division 
appears at the top of the table covering 
M-293 products for which it is primarily 
responsible. All reports and forms re- 
quired by the order and all appeals 
should be addressed to the War Pro- 
duction Board, Washington, D. C., atten- 
tion of the appropriate Industry Division 
so listed. Al! reports and forms required 
in paragraphs (b), (c), (d), (e), (f), and 
(g) of this order have been approved by 
the Bureau of the Budget pursuant to 
the Federal Reports Act of 1942. 

(j) Application of other orders and 
regulations. The listing of any M-2983 
product under this order relieves all per- 
sons from complying with the indicated 
provisions of the orders shown in Table 
2 (§ 3208.3). 

(xk) Violations. Any person who wil- 


fully violates any provisions of this order, 


or who in connection with this order wil- 
fully conceals a material fact or fur- 
nishes false information to any depart- 
ment or agency of the United States, is 
guilty of a crime, and upon conviction 
may be punished by fine or imprison- 
ment. In addition, any such person 
may be prohibited from making or ob- 
taining further deliveries of, or from 
processing, or using material under pri- 
ority control; and may be deprived of 
priorities assistance. 

Effective date. This order, as 
amended, and Tables | through 13 shall 
become effective September 24, 1943. 


Issued this 17th day of September 
1943. 
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| RR EP ahead 8 Pedal 
a. Ceramic capacitors._..............._._-. 
b. Electrolytic capacitors. .._................. 
c. Mica capacitors. . . 


sseen-- Com doc enes oawc ees «: © wrrese 


b. Gas- or air-filled rigid lines 
3. Industrial type instruments: 
a. Control valves (Purchase orders of $5,000 or more)... _. . 

b. Liquid level controllers (Purchase orders of $5,000 or more)......_.__- 
ce. Coutrol valves and liquid level controller combined. (Purchase 
orders of $5,000 or more).-_..........-.. 2.2.22... . 

A person shall not subdivide his purchase orders or requirements 

for the purpose of avoidance of the provisions of 3a, 3b, and 3c, above. 

Bt I as. ha Fecende ae ok + ~ byte + ose : ‘¢ 4 Stade’ 6 

Regulators 
Pressure instruments: - 

Dial pressure indicators... .__- ‘ 

Recording and controlling pressure instruments 
Temperature tube system instruments. - 
Flow metering instruments. _.....___. 
Industrial thermometers........... 


=o 


g. 
h. 
Oe Sn Oh eo Se ae ee 
j. Combustion control equipment......_........__......... 
k. 
I ais tal aiahis cmp eensd din eo hct 0 ob pits. 06h daseeesecceceecas 
}. Liquid level mechanisms. _..._____. nonpm ce =o} 09's 0 dS THEO - 
4. Electrical indicating instruments. A measuring mechanism, the pointer 
of which responds to a change in an electrical quantity, including 
instrument mechanisms and instrument relays made therefrom, also 
small panel, switchboard, and aircraft electrical instruments, but not 
including the following: 

(1) Instruments made with metal bearings and normally used in 
automotive vehicles or mobile construction machinery; (2) 
Electrical aircraft self-synchronous indicators or transmitters; 
(3) Electrica) test instruments as classified below under 6 (h) — 

(a) Purchase orders covering electrical indicating ‘instruments except 
(1) any order for less than 500 identical electric indicating instruments 
which conform to the ranges and dimensions established and pre- 
scribed for ‘‘Electrical Indicating Instruments’? by American War 
Standards C39-2-1943 as approved January 6, 1943 and published by 
the American Standards Association; (2) any order for less than 500 
identical electrical indicating instruments of flange diameter, height 
or width exceeding 33¢ inches; (3) any order for polarized vane, non- 
jeweled instruments; (4) any order for less than 500 identical electrical 
indicating instruments which conform to approved U. S. Army or 

ifications specified on the order. . = 34 Sai 8 Fae 


(a) Padio see generafors 
(1) Standard laboratory type (below 50 MC) x 
(2) FM standard laboratory type (below 50 MC).... 
(3) Ultra high frequency type (below 500 MC)....._... 
(4) FM ultra high frequency type (below 500 MC) 
(5) Very high frequency type. ............---.......... 
iy We SOUT SED on od cans srodep cc seces ; 
Audio ae raged generators: 
(1) Variable frequency type , 
pS dd, oan titan nin wah docs os 5's gh Ue 
(3) Fixed frequency type...........-.-....- 
Radio frequency measuring equipment: 
(1) Wavemeter-absorption type... ...- ‘ 
(2) Wavemeter-heterodyne type. .........-..... 
(3) RF noise meter Sz... Yee 
| Se Se | SS DESO REED F- Ae Be 
Te COE on ce acccunce Lig adblatn te x tags a % 
(6) Modulation monitor akee tc) Sere 
£7); Teptenepeai COON 6 ice soins ss bce). a. 
Audio frequency measuring equipment 
(1) Audio frequency meters, clectronic. __...... 
(2) Analyzer, wave or harmonic 
Unirersal measuring equipment: 
(1) Laboratory oscilloscope ...............- . ie 
(2) Service oscilloscope... ....................--- : 
EELS, 3c od te nok cdvaderonyyp es obettees 
TT pay inenntes)sacee op 
(f) i. 
OR 0 ere eee ee 
(2) Megohm.. 
(3) Kelvin 
(4) Resistance limit 
(5) Impedance 
(6) Capacitance 
(7) Capacitance limit 
(8) Inductance ........ pete wl Te EE FR Sa aS one of, 
Misacelluneous electronic equipment: - 
CRD GUNNING «05d - 3h. s Sek ecis'ss 
(2) Laboratory audio frequency amplifiers. 


(b 
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(ce 


(d 
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(3) Sound and vibration meters... ..*. . pode dae Reatl.Jacubh ghee 
ee ee er 
(5) Precision variable condensers 


electrical test instrument of the general types listed below is one 
normally connected to the circuit under test for a temporary read- 
ing. (Portable instruments such as portable voltmeters and 
ammeters are included in this group.) ‘The model number designa- 
tions below apply to the instruments which are given that identifica- 
tion by the manufacturer, and the provisions of this order apply to 
thuse instruments regardless of any different identification given 
them on purchase orders or otherwise. No person shall avoid the 
provisions of this order by changing any model number designation 
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specified below 


' A manyfacturer of a Class X 
shown in Column 2. 


Applicable forms 
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product must file his shipping schedule on Forv W PB 3003, 3401, or on the form 
os awe placing an order for a Class Y product must use the form shown in Column 3 to obtain WPB authot 
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M-293 


TABLE 1 
OCTOBER. 13, 1943 


PROGRAMS 


§ 3208.2 Table of programs. (a) The 
following table is issued pursuant to the 
poisons of General Scheduling Order 

-293 
——— (e) applies only to orders 
for Class Z products for the programs 
and claimant agencies shown in the fol- 
lowing list: 

ships a8 programmed by the Navy Depart- 
ment, the Maritime Commission and the 
war Department. 

advanced and Overseas Bases as pro- 

med by the Navy Department. 

Tanks, Combat Vehicles and motor trans- 
port vehicles as programmed by the War De- 
partment. 

Power generating plants as programmed by 
the Office of War Utilities. 

Plants designed for the production of rub- 
ber as programmed by the Office of the Rub- 
ber Director. 

Plants designed for the production of high 
octane gasoline as programmed by the Petro- 
eum Administration for War. 

Programs corresponding to the above as 
programmed by the Canadian Department of 




















duction of rubber, approved by the Office of 
the Rubber Director; or, in the case of plants 
designed for the production of high octane 
gasoline, approved by the Petroleum Ad- 
} ministration for War. 


Issued the 13th day of October 1943. 


M-293 
TABLE 2 
SEPT. 17, 1943 
OTHER SCHEDULING ORDERS 


§3208.3 Other scheduling orders. (a) 
Pursuant to paragraph (j) of General 














Board orders for products listed on the 
byes to General Scheduling Order 
M-76, all provisions. 
L-100, all provisions except that the order 


L-117, all provisions. 
L-163, all provisions. 

L-172, all provisions except- paragraphs (d) 
(2) and (d) (3). 

L-193, provisions of paragraph (b) (1), the 
frst sentence only of sub-paragraph (c) (1), 
paragraph (d), and paragraph (f). 

Ror provisions of paragraphs (b) (1) and 

L-234, all provisions. 

E-6, provisions of paragraph (d) (2). 

E-10, provisions of paragraph (c) and (d). 


Issued the 17th day of September 1943. 


M-293 


NOV. 13, 1943 
{As Amended] 


RADIO AND RADAR DIVISION 


§ 3208.10 Table for Radio and Radar 
Division, (a) The following amended 
table is issued pursuant to the provisions 
of General Scheduling Order M-293: 


Issued this 13th day of November 1943. 








Type of scheduled products 
M-293 





Applicable forms column 
Desig- 











1. Testers: 


Cc 


A. Vacuum tube voltmeters, electronic Volt-Ohmmetcrs, 


and Volt- 
Ohm-Milliammeters (all models) .. ‘ 
Hewlett-Packard Company: Model 400-A__....._.. 
Ballantine Laboratories, Ine.: Model 300-A__..._... 
General Radio Company: Model 726-A 
Hickok Electrical Inst. Co.; 
Model 110 
Mode! 202 . 
Radio City Products: Model 662 _ 
Precision Apparatus Company: 
Model EV-10. _.. od. 
Model 1-107 . Cet Pe 
RCA Victor Division of RCA Model 165-A__._ - 
All other models— Purchase orders for 5 or more units 
High sensitivity (20,000 ohms per volt and over, not electronic) 
wtuee Ohmmeters and Volt-Ohm- Milliammeters, never instru- 
ments with decibel and capacity ranpes 
Triplett Electrical last. Cu.: 
Model 1200-F . 2... 
Model 1200-E 
Mude! 1600-5 
Weston E = Inst. C orp. 
Model 77 sel 
Model 785 (All types) I 
Simpson Electric Co. Model 260... 
Precision Apparatus Company Model 856 
Supreme Instruments, Inc., Model 592. _.. 
All other models Purchase orders for 5 or more units 


Medium sensitivity 
Volt-Ohinmeter, Volt-Ohm-M illiammeters, 
with decibel and capacity ranges. ... 

Simpson Electric Company Model 25 
Triumph Manufacturing Company Model 351 
Supreme Instruments, Ine. Model 542 

Triplett Electrical Inst. Co. Model 606-B. 

All other models— Purchase orders for 5 or more units 


including instruments 


-| 
(5,000 to 19,000 ohms per volt sensitivity) | 


D. Low sensitivity (below 5,000 ohms per volt sensitivity) Volt-Ohm- 
meter, Volt-Ohm-Milliammeter including instruments with decibel : 


ONG GODOCIEY, TAGES :osin ssid sn sis doicn)episuaelce «ae bo oe See - Fs 


Clough-Brengle Company: Model OAE (285).............-.-.-.... 
Weston pareve Instrument Corp.: 
Model 5 
Model 365 
Model 697 


PE OD 5 cisicichnmies ab ddlbies deuce Ooch cecceshecetaiales deta 
Mode! 1200A 
Supreme Instruments, Inc.: 
Model or 
Model 54 
Model 343. Res Bi Ni id. die cin ew occeceus 
Precision Apparatus Company: TS NE TE 
en Kfodel 2 Electric Company: 
ER RS SL ae melee sali Ee, epee i 


All other models— Purchase orders for o or more units 


2. T'ube testers (All types including combination tube and set testers)... ..- 


General Communicatiors Company Electronic Tube Tester_........-- 
Precision Apparatus Company: 


Model 910 
Model 920 


Supreme Instruments, Inc.: Model 504A eT i. 
Triplett Electrical Inst. Co. 


3. Output meters 


Model 1183 SC 
Model 1213... . 









Radio City Products Model 471..._........... 2... .2.2020.... : 
Daven Company: 


Model D-180 
OL er a ee ee ee ee eee ; 
Model OP-193.. —— Sa 


General Radio Company: 


Model 483 .. 


Triplett Electrical Inst. Co. Model 650 SC... 


4. Ohenthelon, megohmmeters, and megger testers ......_...... 


5. Portable electrical indicating instruments 


Simpson Electric Company Model 427_............ : 


Weston Electrical Inst. Co. Model 571. 


All aaa models on purchase orders of $25.00 net or more under this 


headin 


Shallcross Manufacturing Company: Mode] 684 


James G. Dag Company: 


Weston Electrical Inst. Corp.: Model 796 
“ or models on purchase orders of $25.00 net or More under this 
ea 


Weston Electrical Inst. Corp.:; Model 622..................------..--- 
Rawson Electrical Instrument Co.: 





PS ik kes ic bn'ges. -phaddodiadnnss--- --0- = padsennanhun Meee 


Sensitive Research Instrument Co.: All models. . ; 
All other models— Purchase orders ier 100 or more units. 


7 Vv a tubes, electronic (excluding X-ray tubes and tungar ‘type recti-_ 
OU is tC aL SLL. . Sviak ae dcubeséddccuev'ss ie ~..ccbaeaaks 
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| Process Timers 








| Signal Timers 
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AUTOMATIC 


“ELECTRIC — 


MANUFACTURING ‘Co. 
MANKATO, MINNESOTA 














illustrated and completely descriptive 
folder with prices of the newly perfected 


CADILLAC 
GLASS 


SURFACE PLATE 


Affords unique advantages—at low cost | 


CADILLAC GLASS CO. 


900 WEST ERMAK ROAD 
SHICAGO 
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[Table 12 to General Scheduling Order M-293} suant to the provisions of 
Scheduling Order M-293: 


TOOLS DIVISION 
$3208.13 Table for Tools Division. 


Genery 


(a) The following table is issued pur- Issued this 17th day of September 1943 





Type of M-293 product 


es 











1. Bearings, ball and roller. be Tue 
2. Mechanics’ hand service tools 


a. Adjustable wrenches (crescent type) 
b. Socket wrenches 

c. Monkey wrenches... ... 

d. Pliers, side cutting 


Purchase orders totailing the following amounts for the items a | 


through d, inclusive: Adjustable wrenc' (crescent type) 

$10,000; socket wrenches $50,000; monkey wrenches $2,000; pliers, 

ap cutting $10,000; (purchase orders shall not be subdivided for 
urpose of evading this requirement) 


Applicable forms column: 








3. Met wd pe oo tools.. 


&. Threading chasers for die heads and collapsible taps. ; 


4. — measuring tools 

Micrometers ‘iPaper daveb 

b. Internal micrometers .... 

c. Calipers, pocket slide. 

d. Planer gages . a 

e. Thickness gages 

{. Telescope gages 

. Precision levels 

. Parallels .. .... 

i. Protractors... ... 

. Solid squares - 
. Steel rules 

1. Vernier calipers 

m. Vernier, gear tooth 

c* V blocks | 

Hammers, forging 


& Presses, mechanical and hydraulic (metal working) ” hepa! Scsett 


7. Extruding machines (metal) 
8. Ay achine tool paterpenrnes and accessories 
a. Lathe chucks : 
Se rae 
ce. Collapsible taps 
9. Machine tools eat 
. Surface broaching machines (5 to 15 tons) 
. Planers, double housing (48” and up) 
. Thread milling machines : 
Thread grinding machines (8 and up) ; 
” Cylindrical grinding machines ae 
. Precision boring machines 
. Special and way drilling machines 
. Spur and helical gear shaping machines 
i. "Special machines (various types) 


10. Chain, excluding stud link anchor and power transmission 











2064 





' A person otakeen an order for a Class Y product must use the form shown in Column 3 to obtain W PB authori- 


ration. 


the War Etfort 


Plastic “Bomber Nose” 
Speeds Altitude Testing 


Ax amazingly simple altitude test 
chamber for aircraft radio and 
electronic equipment, in which engi- 
neers can see the entire apparatus in 
operation under conditions duplicating 
the stratosphere seven and one-half 
miles up, has been developed by the 
RCA Victor Division of the Radio Cor- 
poration of America. This simple cham- 
ber, constructed of the transparent 
nose cone of a bomber, is helping to 
speed delivery of radio equipment to air 
services from the company’s Camden 
plant where these new chambers are in 
operation. 


Built of transparent Plexiglas, 2 
plastic developed by the Rohm and 
Haas Co., the chamber 1s actually the 
unfinished nose of a famous American 
bombing plane. Transparent construc- 
tion makes possible the complete test- 
ing and inspection of any piece of radio 
apparatus by several engineers at one 
time and materially speeds test work. 
This new construction is said to have 
eliminated difficulties found with stand- 
ard test chambers constructed of metal 
and permitting vision only through 
small portholes. 

Defects in design, which normally 
would remain hidden until actual high 
altitude flights could be made, are spot 
ted at a glance. An entire complement 
of test instruments may be connected 

Continued on page 77? 
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. Communication Flight-testing Production Instrument- testing 


Vol. II, No. 12 M. F. Behar, Editor December 1943 


‘Home-made’ Devices Built Far Away from Home! 
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FRONT 


By ARTHUR L. BECKER 
Chief Electrician’s Mate, U.S.S. Xxxxxxx, U. S. Navy 


NCLOSED are two sets of photographs which it is hoped will be of 

some use in your Shop Ideas. We are prompted to submit them in the 
expectation that they may be of value in furthering the War Effort. The 
first set shows our own Ammeter and Shunt Calibration Board. The other 
set shows our own repair fixture for electrical instruments, incorporating 
@ moving-coil jig, which we have been using since June 1942. 


[Eprtor’s Note—Ordinarily, we would ask the author to supply working details 
before accepting such an “article” but the author’s Fleet P.O. address, suggesting 


las. 3 the antipodes, impelled us to make an exception in favor of a member of a busy 
Ay “ground crew afloat” ... and to pay him our full Shop Kinks rate—in time for 


m and Christmas, we hope!] 
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Troubleshooting on Cylinder Head 


Temperature Installations 


By M. J. WIGGINS 
Vero Beach, Fla. 


LTHOUGH cylinder head temperature installations are 
A simple, it often is difficult to tell which part of a sys- 
tem is at fault, particularly in planes which have the leads 
hidden from view and the thermocouple hard to see. With 
this little tester the trouble can be located quickly, with a 
saving in both time and temper. 

The tester comprises a flashlight cell, a potentiometer 
resistor, a push-type switch and necessary leads. These may 
be mounted in any manner convenient. However, the “make- 
up” used here forms a neat and compact unit, so it will be 
described. The case is made from a salvaged control stick 


A NS 
+ 
\ 


Pi} PoTeNriomereR 


pe: 


-~ RESISTOR 


CONT KUL STICK 
“TRIGGERS SWITCH 





FLASHLIGHT 
Cet 


ASSEMBLED VIEW CUT-AWAY VIEW 


switch assembly of the pistol-grip type which has a trigger 
switch. By reaming out the stick-hole a standard flashlight 
cell can be inserted. The potentiometer resistor is a screw- 
driver-adjustable midget type and is installed above the 
flashlight cell as shown in sketch. A hole is drilled to accom- 
modate the shaft. It may be necessary to enlarge the open- 
ing in the case to accommodate the resistor. The leads are 
connected up as shown. 

To use, the clips are first connected to a good indicator, 
the trigger pressed and the resistor adjusted to give about 


PuSH TYPE 
Switcu 


/ 








< eo: 











<—- - 
SPRING 
Cums 


$000-1Q000 
RESISTOR 


FLASHLIGHT 
CELL 


TEST UNIT HOOKUP 


% full-scale reading. Referring to the diagram of a typical 
installation, it will be seen that there is a complete circuit, 
from one indicator terminal, through the leads and thermo- 
couple, back to the other terminal; the resistance of this 
circuit being only 2 ohms in most cases. If our tester is 


A B C 
< > bed Lead tagene lead 


CONNECTING 
INDICATOR BLOCK THERMOCOUPLE 


TYPICAL CYL. TEMP HOOK-UP 


clipped across the indicator (at A) ‘and the trigger pulled, 
the indicator would barely flicker as the lead and thermo- 
couple effectively short-circuit the indicator. If this were 
the case, the leads and thermocouple are probably O.K. and 
the indicator is at fault. However, if the leads or the 
thermocouple were broken, the indicator would read about 
% scale. Then, by moving the clips to the connection block 





Page 758—Instruments—Vol. 16 


on the firewall (at B) the indicator lead can be checked 
and, if O.K., the clips moved to the thermocouple conneq. 
tions (at. C). If the indicator reads from this point, the 
thermocouple is bad and should be replaced. 

Grounds and shorts can be located in a similar manner 
without danger to the sensitive indicator, which cay be 
damaged by using an ohmmeter. 


Gasket Thickness Tester 


By M. J. WIGGINS 
Vero Beach, Fla. 


FTER aircraft spark plug gaskets have been used 

they must be “miked” before they can be used agaip, 
If the gasket is less than 0.072” thick it must be discarded 
as it would allow the plug to extend too far into the com. 
bustion chamber and possibly fail. Measuring several hyp- 
dred gaskets by hand with a micrometer is a long and te- 
dious job. With the little tester described the gaskets cap 
be quickly checked and the good gaskets automatically 
counted. 





COUNTER Mic AO swine 


BATTERY 
LEADS 











SORTER a COUNTER fee SPARK PLUG CASKETS 


No credit is claimed for the originality of the use of a 
Micro-switch for gaging. However, in view of the fact that 
all of the parts were obtained from scrap and resulted in 
a large saving of time, this unit might suggest a similar 
use to others. 

The sketch should be self-explanatory. A Micro-switch 
salvaged from a wrecked plane was mounted as shown, slois 
in the angle iron bracket allowing the switch to be ad- 
justed so that it will make at 0.072”. The lamp and the 
counter (which is an ammunition rounds counter, also sal- 
vaged) are connected to the proper voltage battery in 
series with the Micro-switch. The lamp will light and 
the counter will move every time a good gasket is slid 
under the plunger. A bad gasket will not register. The 
flat steel plate which forms the anvil should be polished 
and kept coated with. a thin film of light oil to prevent 
rusting, 

Note: If a space rounds counter is used the numbers will 
have to be changed as they run backwards originally. 





A Hint on Fuel Quantity Gages 


By M. J. WIGGINS 
Vero Beach, Fla. 


HAVE encountered a great number of faulty G-E Selsyn 

type fuel quantity gage systems, all of which had the 
same trouble, all of which were cured by the same treat- 
ment. The following report of my experience may perhaps 
save others some time and work. The trouble is not in the 
Selsyn parts themselves and therefore could not be detected 
during factory inspection and testing. 

The Selsyn transmitter obtains its positive battery con- 
nection through one plug contact but depends on the case 
for its ground or negative battery connection. In planes 
using self-sealing gas cells, the rubber cell ‘insulates the 
float assembly and transmitter from the fuselage of the 
plane; therefore, the only ground connection is through the 
flexible shielding or conduit. Vibration from the engines and 
from landing gear under wing tanks loosens the conduit 
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* These accurate, compact, 
direct reading gauges—either 
as portable or permanent in- 
stallations—have a wide appli- 
cation for measuring low range 
air and gas pressures. 





They are designed so that the 

mercury cannot be lost from 

the gauge either through spilling or over- 
pressuring. They are available in the 3” and 
6" sizes to measure 22 oz. and 48 oz. respec- 
tively. Unit scale graduations are in ounces. 
Each gauge is furnished complete with pet cock 
and necessary mercury. 


Housings of the gauges are of cast semi-steel, 
accurately machined to insure leak-proof fitting 
of all the component parts. The housing, 
finished in dull black baked enamel, protects 
on three sides the heavy walled Pyrex, cen- 
trally located tube. Write for Bulletin 3 
containing full details. 


THE MERIAM COMPANY 


SINCE 1911 
1969 West 112th St., Cleveland 2, O. 


MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 
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lock nuts, often at an inaccessible place. This b 
ground connection, causing the gage to flicker a 
completely while the plane is in flight—and th 
operate satisfactorily when you check it! 

This trouble is cured by bonding the transmit 
directly to the wing. Of course, the lock-nuts y 
accessible should be tightened. 





AIRCRAFT INSTRUMENT Guilp 


\W/, 
“w iN 


The following articles have been contributed 
by the Aircraft Instrument Guild. For fur- 
ther information on any of the subjects dis- 
cussed, write to the Guild at the above address. 


INTERNATIONAL 
HEADQUARTERS 


812 N. Deraware Prace 
Tursa, Oxranoma 


Fuel Mixture Indicators 


By SIMON S. JACKEL 


Instructor, Aircraft Instruments, Army Air Forces 
Eastern Technical Training Command, 
Yale University, New Haven, Conn. 


INTRODUCTION 


UEL MIXTURE INDICATORS are used as a guide in 

setting the mixture controls on many types of airplanes 
not having automatic mixture controls. It has been shown 
conclusively that proper use of the fuel mixture indicator 
results in excellent engine performance at maximum gaso- 
line economy. A study of the operations of one of the large 
commercial airlines has indicated a considerable saving in 
the amount of gasoline consumed since fuel mixture indi- 
cators were installed. Several manufacturers have fuel mix- 
ture indicators on the market. This writer is familiar with 
the Breeze, Cambridge, and Englehardt makes, and believes 
that they are all basically similar in their operating prin- 
ciples, general design, installation, maintenance and over- 
haul procedures. For the purpose of this article, the fuel 
mixture indicators manufactured by the Cambridge Instrv- 
ment Company of New York City will be used as an ex- 
ample. It should be understood that with minor changes 
this article is applicable to the instruments manufactured 
by other companies. - 


PART I—GENERAL PRINCIPLES 


The fuel mixture indicator measures and indicates the 
ratio of air and fuel, by weight, of the fuel mixture enter- 
ing the engine. An indication, for instance, of 0.066 indi- 
cates a fuel mixture consisting of 15 parts of air to 1 part 
of gasoline. At the other end of the scale, an indication of 





ITH three years’ experience instructing in 

all kinds of aircraft instruments at Chanute 
Field, Rantoul, Illinois, plus a Bachelor of Scienc 
degree for a background, Simon S. Jackel comes 
forth with this most complete article on Fuel Mix 
ture Indicators. 

Let me sound off to all: A few more members lik« 
Mr. Jackel would certainly go a long way toward 
making our Aircraft Instrument Guild a comple‘ 
success. I hope we will let Mr. Jackel know how we 
appreciate his hours of effort to broaden our scope 
of knowledge—if not to him directly, at least 
submitting articles of your own. —R. G. OJErS 
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Two Sizes—3/16” and |/,” Bar Capacity 
9” Bed and 4” Swing English or Metric Screw Feed 


) MEDIATE DELIVERY... 


INST JMERT PRODUCTION LATHES 


estes Turret Heads 








COMPOUND SLIDE REST 








Both Sizes Have Lever Collet Closers Lever Attachment Available 


AIRCRAFT INSTRUMENTS 


For Precision Work on 
RADIO INSTRUMENTS CAMERA INSTRUMENTS METER INSTRUMENTS 
ELECTRICAL INSTRUMENTS AND TIMING DEVICES 


R. P. GALLIEN 


AIRCRAFT INSTRUMENT PRECISION EQUIPMENT ... TOOLS AND SUPPLIES 


220 WEST FIFTH STREET, LOS ANGELES, CALIFORNIA 











precision’ 


(ON PORTABLE ELECTRIC 


INSTRUMENT WASHER 








Filings, burrs, etc., from 
brass or copper screw ma- 
chine parts salvaged in 
sediment trap will soon 
pay for this machine. 





















Same instrument with ther- 
mostatically controlled 
heating element for use 
with low-cost solutions 


Use your own proven 
solvent or cleansing 
liquid such as Oakite, 
soap, powder solu- 
tion, carbon tetra- where constant tempera- 
chloride, trichlor- ture is required, Model 


ethylene, etc. Complete with C742-B, $85.00. 
_ 





THOROUGHLY AND SAFELY CLEANSES THE MOST 
DELICATE MECHANISMS AND SMALL PARTS 


1. No Abrasions! No Bumping! No Scratching! No Tumbling! Absolutely 
no abuse because there is no moving of the most delicate parts or mechanisms. 


2. Cleansing liquid circulates through complex and odd shaped instrument 
assemblies—work remains stationary. 


3. Keeps disassembled parts to- 5. Compartments can be lifted out. Larger 
gether;no mixed ormissing parts. parts can be just as thoroughly cleaned. 


4. Work comes out like new. 6. Drain well at bottom for dirt elimination. 


WRITE FOR LITERATURE 
AIRCRAFT INSTRUMENT DIVISION 


NAXON UTILITIES CORPORATION 


Engineers and Manufacturers of Precision Electrical Devices Since 1922 
2101-11 WALNUT STREET, CHICAGO, ILLINOIS 
World’s Leading Manutacturer of Portable Electric Washers 
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“STANDARD” ELECTRIC 
TEST AND PA ty F LS 


DISTRIBUTION 


furnish the most convenient and quickest method 
of doing electrical test jobs of all sorts. 

Furnished with sure contact, long wearing 
jacks in colors for quick selection. 

Your test laboratory or electrical shop should 
have one of these panels. Made to exactly suit 
your particular requirements. Arranged for sta- 
tionary or portable mounting. Let one of our 
engineers confer with your engineering or elec- 
trical department regarding your requirements. 
Write Dept. I-12 for further details or engineer 


contact. 


Also manufacturers of electric stop clocks and 


Chronotachometers. 


THE STANDARD 
ELECTRIC TIME 


of oF 


“Split- Second Measurement by Standard” 


SPRINGFIELD, MASSACHUSETTS 
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| mixtures give exhausts that cool less rapidly. Fig. 1 show 
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FURL-AIR RATIO 








































“Se 1.06 e 1.12 
TH RAWAL CONDUCTIVITY (AIR = 1 AS BASE) 


Fig. 1. 







0.110 indicates a fuel mixture consisting of 9 parts of air t 
1 part of gasoline. The reading 0.077 (often labeled “4 
on the indicator) indicates 13 parts of air to 1 of gasolind 
The lower the reading the leaner the mixture, where th 
reading is the decimal equivalent of the fraction resultiy 
from one part of gasoline to so many parts of air in th 
fuel mixture. 

This indication is obtained by analysis of the exhaugs 
gases resulting from combustion of the fuel mixture. Th 
chemical composition of the exhaust gases varies with th 
composition of the initial fue] mixture. The exhaust gase 
from a 0.070 (lean) fuel mixture, for instance, contaiit 
approximately 12.6% carbon dioxide, 0.3% hydrogen, anf 
1.1% carbon monoxide. As the mixture is enriched, t 
carbon dioxide content decreases while the carbon monoxid 
and hydrogen content increases. A 0.090 (rich) fuel mix 
ture gives exhaust gases containing approximately 9.0% 
carbon dioxide, 4.6% hydrogen, and 7.2% carbon monoxidd 

The analysis in the airplane is made possible by the fa 
that the thermal conductivity of the exhaust gases (abilit 
to cool a hot wire by carrying heat away) varies with t 
chemical composition. As a standard of thermal condue 
tivity, water-saturated air is used and assigned the val 
1.00. The 0.070 mixture exhaust has a thermal conductivi 
of 0.94, while the 0.090 mixture exhaust has a therma 
conductivity of 1.10. The exhaust gases of the mixture 0.07 
(labeled “A”) have a thermal conductivity of 1.00. Thi 
means that a heated wire placed in each of the three ex 
hausts would cool most rapidly in the 0.090 fuel mixture 
exhaust, least rapidly in the 0.070 fuel mixture exhaus 
and at an intermediate rate in the 0.077 fuel mixture ex 
haust. Note that the 0.077 mixture exhaust has the same 
thermal conductivity as the standard — water-vapor-satu 
rated air (1.00). Richer mixtures, then, give exhaust gases 
that cool more rapidly than the standard (air), while lea 




































































the relationship between gasoline-air ratio and thermal con 
ductivity of the exhaust gases. 

Since a fixed relation exists between thermal conductivit) 
of the exhaust gases and the fuel air ratio of the precom 
bustion mixture, measurement of the thermal conductivit} 
will indicate the nature of the fuel mixture. This is accom 
plished electrically by taking advantage of the fact that 
the resistance of a platinum spiral (also true of most con 
ductors) increases as its temperature increases and ¢e 
creases with a decrease in temperature. Thus, a reated 
spiral exposed to the exhaust of a rich mixture will be at’ 
lower temperature than one exposed to moisture-sa‘uratet 
air. Likewise, a heated spiral exposed to the exhaust of 
lean mixture will be at a higher temperature than om 
exposed to moisture-saturated gir. 

In the instrument, four platinum spirals forming te 
four arms of a Wheatstone bridge electric circuit are & 
ployed. These spirals are enclosed in separate cells ©:\cas 
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PUHE MARCH OF TIME> 
P BBILL JACK vs. ADOLPH HITLER” 


Scene from film on fabulous Jack and 

Heintz War Production Plant. They process 

parts too difficult to clean manually or by 
~ J any other method with 


L&R PRECISION CLEANING EQUIPMENT 


os do hundreds of other major war industries and the Army and Navy. 


~ 


tl . Instruments, Meters, Gauges, Bearings, Jewels, Crystals, Elec- 
ean: tronic Tubes, Screw Machine Products, Motor Assemblies, etc. 


WRITE for complete, descriptive catalogue material. 


L&R MANUFACTURING COMPANY 


577 ELM STREET* ARLINGTON, N. J. 


(LEAN ® RINSE » POLISH + DRY with L&R, in one complete, self-contained unit 


Gitted to the toughest jobs... 
GREENOHMS 


* Just try these Clarostat Greenchms for yourself. 
You'll soon agree with leading builders of sturdy 
electrical, electronic, industrial and radio equip- 
ment that they are positively the toughest thing 
in resistors. 


Green-colored inorganic cement for ready iden- 
tification. You can spot them in the finest as- 
semblies. Yet they cost no more. Maximum heat 
dissipation. 300% overload without breakdown. 
Wire winding unimpaired during production be- 
cause of cold-setting cement coating. 5 to 200 
watts fixed. 10 to 200 watts adjustable. Choice 
of terminals and mountings and taps. Ferrule 
type here shown. 


Ask for DATA... 


Engineering catalog sheet on Greenohms, yours for the 
asking. Let us quote on your special resistor needs. 


S CLAROSTAT MFG. CO., Inc 


Cea 


RECORDER 





GRAPHICALLY 


IN OTHER GASES 





FOR 
MEASURING 
AND 


RECORDING 
OXYGEN 














Completely assembled on a steel panel, simple to 
install and easily maintained, the M.S.A. Oxygen 
Recorder is widely employed throughout industry 
for precise oxygen measurement and control. 
Designed for continuous operation, this instru- 
ment measures and records oxygen content of 
process gases, excess air in products of combus- 
tion, and air in gas transmission systems. Measur- 
ing oxygen concentrations from 0 to 20.84, the 
M.S.A. Oxygen Recorder can be calibrated for 
any range within these limits, and is supplied with 
a specially designed recording potentiometer. 
Complete details and principle of operation are 
contained in Bulletin DW-2, free on request! 


MINE SAFETY APPLIANCES COMPANY 


BRADDOCK, THOMAS AND MEADE STREETS 
PITTSBURGH, PENNSYLVANIA 


District Representatives in Principal Cities 


December 1943—Instruments—Page 763 








® It's valuable because it’s so versatile — this 
self-starting, synchronous Telechron motor. It 
helps meet the scarcity of skilled labor by mak- 
ing manual operations automatic. Instrument 
makers have adapted it to virtually every war 
industry. 


® Sturdy, accurate Telechron motors are doing 
all kinds of timing, controlling and recording for 
the Army, the Navy and Merchant Marine, plus 
innumerable jobs in these varied fields: 


RUBBER POWER 
CHEMICAL PLASTIC 
METAL TEXTILE 
AVIATION TELEPHONE 
PETROLEUM 


® Telechron motors are available from 12 to 
250 volts—from 1 to 1800 RPM—and can 
easily be adapted to most industrial processes 
where timing, cycling or controlling is a factor. 


© If you're scratching your head over some 

operation that even remotely might be handled 

by our motor, get in touch with us. Chances are, 

we've run into some similar problem before and 

our experience will be useful to you. Let’s get 
together and get on with our 
mutual job of winning the war — 
and the peace! 


WARREN TELECHRON COMPANY 
ASHLAND * MASSACHUSETTS 
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Fig. 2. Schematic diagram 
—platinum spirals in anal- 
ysis cell, 
Galvanomete 
Indicator 


Sion Gase 


(4) 














in a metal block to assure that they are uniformly affected 
by exterior temperature. The four spirals are heated g 
definite amount by passing current through them from the 
airplane’s battery-generator system. Two of the spirals are 
exposed to the exhaust gas and two are exposed to “stand- 
ard gas” (water vapor saturated air). A galvanometer 
(indicator) is connected across the two pairs of spirals, 
The schematic diagram, Fig. 2 shows this. 

The spirals have equal resistance at the same tempers- 
ture, and will remain in electrical balance as long as they 
are surrounded by gases of similar conductivity and are, 
consequently, at like temperatures. However, when the pair 
of “test” spirals is exposed to exhaust gases of different 
mixtures, their temperature will change accordingly and 
cause the Wheatstone Bridge to become unbalanced elec- 
trically. Whenever, then, the thermal conductivity of the 
exhaust gases deviates from that of the “standard” gas 
(water-vapor-saturated air) the bridge becomes unbalanced 
resulting in a deflection of the galvanometer pointer. The 
amount of pointer deflection varies to an extent compar- 
able with the variation in the constituents of the gas. In 
this manner, it is possible to determine the fuel-air ratio 
directly. 


Part II—CoMPONENT PARTS 
The complete instrument consists of: 


1. One or more analysis cells (one for each engine) 
usually mounted on the fire wall; 


2. One indicator. (containing a scale and pointer for 
each analysis cell) mounted on the instrument panel; 


8. Electric leads for connecting the analysis cells to the 
indicator and to the airplane’s battery-generator system; 


4. Inconel steel sampling nipples, copper or stainless 
steel tubing, and rubber connectors for conducting the ex- 
haust gas sample from the engine exhaust stack or collector 
ring through the analysis cell. 


Fig. 3 shows the analysis cell and single-engine indicator 
of a Cambridge Fuel Mixture Indicator. Fig. 4 shows the 
indicator used on a four-engine installation. 

The indicator consists of as many indicating units a8 
there are analysis cells. Each indicating unit consists of 4 
galvanometer (voltmeter movement) and a scale and pointer 
for indicating the fuel air ratio. Some types, as shown in 
Figs. 3 and 4, have scales bearing manifold pressure values 
as well as fuel air ratio markings. In addition, the indicator 
contains a lamp for illumination, and the necessary coils, 
plugs, sockets, etc. for making connections to other units 
of the assembly. The fuel air ratio scale reads from 0.110 
at the left end (rich) to 0.066 at the right (lean). The 
mixture 0.077 is labeled “A” on the scale and represents 
electrical zero. Where a manifold pressure scale is used, t 
reads from 20” to 87” of mercury. The indicator als 
tains a ballast tube (resistor sealed in hydrogen) for 
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ACCEPTED PIVOT 


PERMOPIVOTS have 
emerced with an excellent 
record from both labora- 
tory tests and long periods 
of actual use under trying 
conditions. As a result 
PERMOPIVOTS are now 
generally accepted by 
manufacturers as the pivot 
that keeps precision instru- 
ments accurate longer. 


PERMOPIVOTS cannot rust 
or corrode. Their satin- 
smooth tip is non-abrasive 
y affected _, . @liminates abrading 
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f spirals Write today for your copy eee 
¢ of this informative booklet 
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ngly and Wo facilities, the need for telephone communi- 
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7 the , The record of the telephone equipment 
Malena manufacturing industry in this war should 
ter, The be a sufficient guarantee that our fighting 
~— men will continue to get what they need, 
» gas. In ce % . : : 

ir wa hig regardless of the enormity of the job. 


The men and women at “Connecticut” have 
made a record that stands out even in an 
industry famous for its wartime accomplish- 
ments. 


— We submit the record we are compiling 
stew he : . now, as evidence of ability to serve postwar 
ie] ; America. We are glad to consult with manu- 
is to the facturers seeking help on electronic or 
system; electrical product developments — also 


tainless : . , 
"he “ with engineers who have developed ideas 
that might round out our postwar plans. 
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inits a8 gained in making thousands of soli rille 
sts of © wells; While we make wells of all types, we & ELECTRIC DIVISION 
pointer @ have developed standard designs that may meet (A. 
Paine your requirements. Consult us on your well prob- 
Pron lems, we may be able to adapt our designs to your 
» coils, 1b and save you money. Write us today....no 
r units ligation of course. MERIDEN, CONNECTICUT 
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: sents i i Ss ve Engineering, Development, 
used, it a am Precision Electrical Manufacturing 
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December 1943—Instruments—Page 765 








? ? 
ef) tie al ‘i een willie ace 
ee 


E, of the Simpson Optical Manufacturing 
Company were proud when first awarded the Army-Navy 
“E”. As a result, we aspired to greater efforts on behalf 
of the men and women in the nation’s Armed Forces. 
When the first star rewarded our labors, we were honored 
and doubly inspired. Now a second white star has been 
added—and we are humbled by our country’s recognition 
of a glorious duty fulfilled. We shall not fail this sacred 
trust. All our resources, all our skills, and all our energies 
shall be directed toward surpassing past accomplishments 
with supreme confidence that our efforts will help speed 
the day of Victory. 


OPTICAL MANUFACTURING CO. 


3200-WEST CARROLL AVENUE CHICAGO 24, iLL 


LENSES PRISMS 
TICAL SYSTEMS AND 


REFLECTION 
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Fig. 3. Cambridge single-engine analysis cell and indicator. 


taining a substantially constant current through the four 
platinum spirals in the analysis cells. The fuel mixture 
indicators manufactured by the Breeze and Englehardt 
companies have this ballast tube located in the analysis 
cell. 

The analysis cell (there must be one for each engine) 
comprises a brass block containing the four platinum 
spirals. An inlet nipple is provided for connecting to the 
inlet sampling tube and a steel wool filter and filter cham- 
ber are incorporated to permit removal of carbon from the 
exhaust gas. The outlet nipple is connected to the outlet 
sampling tube. In some units a porcelain wick, which is 
filled with water, is included to saturate the air to which 
the pair of “standard” comparison spirals is exposed. In 
addition, necessary resistors, plugs and sockets are included. 

(To be continued) 


Fig. 4. Cambridge 4-engine Aero Mixture Indicator. 
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EVERY DAY we are shipping these precision pres- 
sure gauges to be used in place of dead weight 
testers. They are accurate, dependable and easy 
to read. Delivery—2 to 6 weeks. 


RANGE FROM 0-60 Ibs. to 0-10,000 Ibs 
12” Dial 
16” Dial 
. ees eth iS : engineers everywhere have 
Le ILIOE ») U; IN IUBE LA Ur q | 3 been using Catalog “40”’as their resis- 
. . sh EI ! tance guide-book. Its 96 pages are 


ir. se, 
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N COLLABORATION WITH THE A. H. EMERY COMPANY 



















the four full of engineering data, charts, tables, 


mixture and a manual of resistance measure- 


glehardt : i x 
analysis ments. Gives details of the wide 


THIS & A Ci E 3 range of Ohmite resistors, rheostats, 
a DRAFT tap switches, chokes and attenuators 
to the eatct: dD RA FT for all types of applications. 

r chan- 

rom the a: OHMITE MANUFACTURING COMPANY 
e outlet f . 4887 W. FLOURNOY ST., CHICAGO 44, U.S. A. 
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You know exactly how much 
draft—when you look at the 
Hays Draft Gage; exactly—not 
approximately. 

Amazingly tough yet soft and 
pliable, the colon leather dia- 
phragm withstands constant 
flexing, yet sensitively records 
.0025 inch water. It lasts indefi- 
nitely—no effects from sudden 
overloads. 


Its dependable accuracy 
quickly established the Hays 
Draft Gage as the standard of 
performance—it was the first of 
the dry type gages. 

Write for Bulletin 40-294—gives 

you complete information. 


AYS CORPORATION 
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The ANSWER 


FOR EVERY CONTROL PROBLEM 


H-W Type 1400 Bourdon Tube Actu- 

ated Pressure Control Pilot (Non- 
Recording) is designed to operate a» a 
Vacuum or Pressure Control] Pilot for 
pressures frem vacuum to 5,000 ths. The 
Ty 14 % Tine hac . Ww d Thoa**ting 
Range adjustment of from 0% to 200%. 
Thus, this Pilot is universally adaptable 
for services requiring extremely high 
sensitiv'ts o- for serv ce conditions where 
wider Throttling Ranges are neccessary 
to damp nthe sensitivity W'de throttling 
range overcomes cyclic or hunting action 


FOR EVERY CONTROL 


Ask The Men 
WHO USE 


H-W Type 1400 


PRESSURE CONTROL 
PILOT 


Bourdon Tube Actuated 


caused by over-sized control valves or 
other conditions ex'sting in the system 
making lined-out pressure contro) d/ffi- 
cult. 

The H-W Type 1409 Pressure Pilot 
assures performance matching other H-W 
Control Equipment used throughout the 
Refining, Chemical, Synthetic, Gasoline, 
Reeyeling and Power Industries Write 
for Operation Bulletins describing H-W 
Pressure Control Pilots, giving us de- 
tailed information of your control re- 
quirements. 


PROBLEM 








ranean 10s POofOUmMANE 


Hahy WoZis luc. 


TULSA, OKLAHOMA 


Information on all HANLON-WATERS Eawipment is available at rene 


NEW YORK @ CHICAGO @ PITTSBURGH @ PHILADELPHIA @ BOSTON 
KANSAS CITY @ DENVER @ LOS ANGELES @ MOBILE @ SHREVEPORT, LA. 
FT. WORTH @ HOUSTON @ CORPUS CHRISTI @ AMARILLO, ODESSA, TEX. 





OPTICAL ELEMENTS 
... Of high accuracy 


No matter how good the other 
parts of an instrument utilizing 
optical units may be . . . its 
reliability in use depends upon 
the accuracy of its lenses, prisms, 
mirrors, etc. 


Glendale makes optical units 
that completely meet the de- 
mands of the most exacting instrument makers. 
Our entire production is oe to specification and 
we tolerate no less than the highest standards 
of precision. To obtain optical units for exacting 
use, call upon Glendale to make your requirements. 


AMICI PRISM 


® Mirrors 
® Prisms ® Shade Glasses 
© Flats ® Reticles 


and Many Other Optical Units 


® Lenses 


Inquiries invited 
GLENDALE OPTICAL COMPANY 


Makers of Precision Optics 
250 PENNSYLVANIA AVENUE BROOKLYN, N. Y. 
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PENDING 


Save Metal with These 


HERMAN PRECISION GRANITE 


SURFACE PLATES 


More than just a satisfactory substitute for plates made 
out of war-vital metal... Herman PRECISION GRANITE 
Surface Plates are a distinct improvement—definitely supe- 
rior in every respect. Cut from solid blocks of natural 
granite—far harder than any tools which will be used on 
them—they are absolutely warp-proof and remain accu- 
rate to 1/10,000 inch overall. Because they do not become 
charged with abrasives, even when used near grinding 
machinery, wear on tools is virtually eliminated. Both rust 
and corrosion-proof, they are practically indestructible. 
Already in nation-wide use in scores of important shops, 
Write today for full details on how Herman PRECISION f 
GRANITE Surface Plates can increase production effi- f 
ciency and economy in your shop. | 


STANDARD SIZES AND WEIGHTS 
32°. 207... .78: Oe 20” x 30”. .275 Ibs. 
18” x 24”. .160 Ibs. 24” x 35”. .480 Ibs. 

Special Sizes on Request. Prices are Reasonable. 


Write for Illustrated Descriptive Circular. 


THE HERMAN STONE CoO. | 
1239 Leonhard Street Dayton 4, Ohio 








REX RHEOSTAT CO., Baldwin, 1. 1, a! 
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4g ster Type C-2B Motor ('/:oo H. P.) 
ands up in severe ambient temperatures 


is speci'lized motor operates satisfactorily in a 90° ambient, 
» continuous duty. It is quality-built by the Oster organization, 
hich for 15 years has been building fractional horsepower 
»otors for use exclusively as original equipment on Oster motor- 
ven appliances. Ball-bearing equipped; built in an aluminum 
iecast housing; 6, 12, 24, or 115 volts DC, 115 volts AC . 
ou can depend on Oster motors to deliver creditable results 
that add to your own reputation for selecting 
sources wisely. Let us help you fit this or 
other Oster motors to your requirements. 


Write for details. M-13B 


John Oster Mfg. Co. of Illinois 


Department N-13 Genoa, Illinois 


DRTABLE Adapted to field testing, also suit- 

ble for testing in laboratory and plant. 

OMPACT The Brass Weights are carried with 
tester in a hardwood carrying case. 
PENDABLE Accurate results in testing are 

tained as careful calibration with Standard Tester is 

on each instrument. 


Catalog 26A for Scientific Instruments 


THE REFINERY SUPPLY CO. 


— immune Moin. OFF 


TULSA, OKLAHOMA 


ston, - Texas 





@ Charged in parallel, discharged in series, these capaci- 


tors provide for voltages up to 10,000,000 and over for 
certain deep-penetration X-ray and impulse generator 
applications. For usual X-ray work, single units operate 
up to 150,000 volts. 


Aerovox Type °26 capacitors are designed for just such 
service. Multi-layer paper sections, oil-impregnated, 
oil-filled, housed in sturdy tubular bakelite cases. 
Choice of metal cap terminals facilitate stack mounting 
and connections. Sections of matched capacitance in- 
suring uniform voltage gradient throughout length of 
capacitor. Ratings of 50,000 to 150,000 v. D.C. Choice 
of capacitances, from .001 to .1 mfd. 


@ New catalog, listing an outstanding line of heavy-duty ca- 
pacitors for radio, electronic and industrial functions, sent 
on request. Write on business letterhead. 


EROVOX 
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The most compact, convenient 
thermal control available. Write 


THE TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO 
i eee ’ 6 MAIN ST. 
: 3 eer ASHLAND 
MASSACHUSETT 


a5 Reasons Why We Moakahe 
DOUBLE S Ou WAPRIIAE BY 
Liguids 


DIAMOND 


No matter what steps in your opera- 
tions require the measurement or con- 
trol of temperatures —H-B instruments, 
including ... 


@ THERMOMETERS 
@ THERMO-REGULATORS 
@ RELAYS 


. will give you exact information to 
prevent quality variations, spoilage or 3 Models available so that readings 
re-runs. Your inquiries on any such can be taken remotely from or 
problems will be welcomed. Write for directly at the tank. 

Blue Book 4 (Temperature Controls) Accuracy unaffected by specific 
or 5 (Thermometers and Hydrometers). gravity of tank liquid. 
H-B INSTRUMENT COMPANY, Approved for gauging hazardous 


5 . liquids by Underwriters’ Labora- 
2525 No. Broad St., Philadelphia 32, Pa. Pi ORR Be wine ne a 


1 100% automatic. 


2 No pumps, valves, or auxil- 
iary units needed to read them. 


Write for complete details 
Rely on H-B Jnstiuments : 
THE LIAQUIDO METER corp. 
THERMOMETERS + HYDROMETERS an ARN OS z 


THERMO-REGULATORS + RELAYS >< | 36-27 SKILLMAN AVE LONG ISLAND CITY, #& Y 


iil ||| | | | SRR 
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AIR 
VELOCITY 
METER 


STANTANEG 
WRECT READS 
i LO Gc 
yoatueltl | “Whi, 
‘tf 


The Alnor Velometer is a versatile reading air 
velocity meter which gives instantaneous readings 
of the speed of air méasured in feet per minute. 

The Velometer is ideal for measuring duct veloci- 
ties and pressures, velocities at grilles or registers. 
It offers the only convenient and satisfactory in- 
strument for checking drafts, leaks around doors 
or windows or in ducts, velocities of ceiling outlets 
and similar air diffusers, 

lt is made in several standard ranges from 20 
F.P.M. to 6000 F.P.M. and up to 3 inches static or 
total pressure. Special ranges available as low as 
10 F.P.M. and up to 25,000 F.P.M. velocity and 20 
inch pressure. 

Anyone can use the Velometer. No mathematical] 
calculations, no leveling—no timing. 


Write for bulletin No. 2448-D 
Army, Navy and Air Corps 


DIALS AND OTHER DEVICES 


processed with 


N ST. One TY 1 an ae 
\ND i 


USETT 





KRON 


Announces 


PHOSPHORESCENT AND 
FLUORESCENT COMPOUNDS 


ELECTRO- 
MAGNETIC 


Materials processed with radium compounds 
glow everlastingly in the dark without activation 


“Mogno-Pointer” en- 
geges ond moves with 
weigh pointer during 
interval. 


“Magno-Pointer” held 
ot zero before timing 
interval. 


“Magna-Pointer” in- 
stantly stalls at end of 
timed interval. 





POINTER 


For Industrial 
DIAL SCALES 
and precision force 
INSTRUMENTS 


Can be attached to the 
weigh pointer or de- 
tached and held station- 
ary at any instant during 
a weighing operation, or 
force measurement with- 
out affecting the accu- 
racy of the scale instru- 
ment, 

Can be operated 
manually or by remote 
timer or switch gear. 

Permits accurate “rate 
of flow” indication for 
timed intervals. It is a 
perfect automatic tare 
device for barrel, box or 
bag filling. It is invalu- 
able for mixing chemi- 
cals or fluids. 


KRON INDUSTRIAL 
DIAL SCALES 


"Engineered for the Job’’ 


The KRON Co. 
Bridgeport 5, Conn. 


from any outside source. 

We process with luminescent compounds, all 
types of dials and other devices, in metals, 
plastics and glass, according to the latest Army 
and Navy specifications. Our perfected labo- 
ratory methods ensure uniform accuracy and 
durability of applied numerals, lettering and 
calibrations. Information and estimates on your 
specifications furnished promptly on request. 


First in Radium— Under one control—mining, 
refining, technical research, processing and 
distribution of radium products for industry. 


Canadian 


RADIUM & URANIUM 


Corporation 


630 FIFTH AVENUE + ROCKEFELLER CENTER « NEW YORK 
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HERE IT IS! 


The Latest Development 
in Rate-of-Flow Indicators — 
The MJL No. 163 


The MJL No. 163 Rate-of- 
Fiow Indicator Combines many 


features not hitherto available in | 


differential pressure gauges: 


“Bomber Nose” Tester 
Concluded from page 756 
to the apparatus under test and plainly 


| viewed by the project engineers. At 744 


miles, many things can happen to air- 
craft radio and electronic equipment, 
since apparatus of this type incorpo- 
rates many delicate mechanisms. Low 
temperatures and pressures bring about 
changes in these delicate mechanisms 


| which may cause current leakage, dis- 


abling electrical discharges known as 
“flashovers” and other failures which 
normally will not occur at low altitudes. 

This chamber is cone-shaped, about 


| four feet high and five feet in diameter 


1. A unique rupture-proof Bellows | 


Unit takes the place of the mer- 
cury column commonly used in 
instruments of this type. 


2. Instrument cannot be injured by | 


excessive differential pressures. 


3. Dial is easy to read at all times. 
Visibility is not affected by the 


condition of the fluid being | 


metered. 


4, Extremely small and compact, be- 


ing only 3!/,” in diameter and | 


4” long. 


5. May be mounted at the most | 


convenient location for ease in 
reading. 


6. Can be completely drained of 
liquid or freed of trapped gas. 


7. Easily installed and placed in | 


operation. 


8. One size of instrument can be 
calibrated for a very wide range 
of flow conditions. 


Can be furnished for use with line 
pressures up to 1000 lbs. psi. 


3° 


Write for Illustrated Bulletin No. 163-1 


MOREY & JONES, Ltd. 


Industrial Instruments 


922 South Hemlock St. 
LOS ANGELES 21 
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at its base. It is just less than 1” thick 
and capable of withstanding tremen- 
dous shocks and pressures. Normally, 
before assembly on its bombing plane, 
holes are bored for the business ends of 
machine guns and heavier weapons. In 
RCA’s adaptation into a stratosphere 
test chamber, the holes are omitted, 
thus enabling the engineers to make it 
air-tight. An air-tight seal is accom- 
plished by fitting a heavy platform, 
arranged for mounting radio apparatus 
under test, with a ring of soft rubber. 
The test chamber is lowered until its 





base rests on the rubber ring and, as 
it is evacuated, atmospheric pressure 
forces it down into the rubber ring and 


| creates a perfect air seal. 


| 





CALIFORNIA | 


The idea of turning a bomber nose 
into an altitude test chamber occurred 
simultaneously to several RCA engi- 
neers while they were observing the 
installation of radio apparatus in bomb- 
ing planes at an aircraft plant. It 
seemed so simple at first to be absurd, 
but the engineers decided to try it any- 
how. They put the idea up to Air Force 
officers and to executives of Rohm and 
Haas, all of whom agreed to codperate 
in the venture. After initial tests were 
made it became a simple matter of engi- 
neering routine to design the circular 
platform and rubber seal ring and 


mounting arrangements for testing 
radio apparatus. 
Test chambers previously in use 


were constructed of metal with heovy 
glass windows serving as portholes. 
RCA engineers say that lack of ade- 









quate visibility through the; 
frequently required shifti, and 
mounting the apparatus un: er test 
permit complete observation of 
and each shift in mounting 
repeating the simulated alti: 
stratospheric 


Porth 
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are made in a single operation by megy 
of the all-plastic chambers. ’ 1us, the 
bomber noses at RCA keep other bom 







ers flying with equipment that fy, 
tions despite the altitude or tempe 
ature. 
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D. F. Hang at G-E tests a photoelectric recorder 
sensitive enough to record tull scale a millionth 
of a millionth of a watt, as in studies of nerve 
action. It is being used by the Armed Forces 
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Powder Charges raph 
operat 

SCILLOGRAPHIC checking of wi ( 
powder charges for ballistic fac-fM its gro 


tors now contributes to the surpassing 
accuracy of our artillery fire on many 
fronts. Such checkup of each produe- 
tion run of powder is eliminating 
erstwhile errors in fire-contro! calev- 
lations caused by variations in the 
powder charges propelling the shells. 
Thus greater precision is possible in 
setting up intricate bal!istic formulae. 
And this newly gained precision, 
coupled with the splendid training of 
American gun crews, is causing fur- 
ther discomfort and consternation for 
our enemies. 

This American development in the 
field of powder testing is based on the 
use of a DuMont Type 235 cathode 
ray oscillograph (Allen B. DuMont 


Laboratories, Inc., Passaic, N. J.). 4 
powder sample is exploded in a strong 
sealed container. Voltages derived 
from thet confined explosion by means 


of special primary elements are 4 
plied to the horizontal and vertic# 
plate pairs of a cathode-ray tube 
through suitable amplifiers. his 
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Fig. 1 


simultaneous deflection in perpendicu- 
lar directions causes the beam to move 
in a path which plots a graph on the 
fluorescent screen. (See Fig. 1.) The 
oscillogram is photographically re- 
corded and later analyzed. 

Not only does the screen of the 
eathode-ray tube provide a qualitative 
indication but it is quantitatively 
calibrated by the application of a 
series of dots arranged in a matrix as 
shown in Fig. 1. Both graph and 
matrix are photographically recorded. 
Each luminous dot is positioned on 
the screen so that the horizontal or 
vertical distance between any two ad- 
jacent dots is a constant known factor. 
This matrix then serves as an accu- 
rate reference or codrdinate system 
for the ballistic graph. This novel 
calibration method results in an accu- 
racy which allows duplication of read- 
ings within 0.5%. 

A 4 5” reversible-back camera 
using cut film is mounted in front of 
the c.r.o. screen to record the visual 
graph. At eye level for the standing 
operator, the camera is critically fo- 
cused on the tube screen by means of 
its ground-glass back. 














MODEL 45B-100. The upper, sensitive 


‘“More Accurately 
and to closer 
tolerances 


roller contact actuates the Dial Indicator. 


No conventional type of gage, whether ring 
gage or roller-type snap gage, can tell you so 
definitely and so quickly the degree of ac- 


curacy of a 


itch diameter as these two types 


of Dial Indicator Gages. Neither depend 
upon the uncertain sense of touch. 


The roller type tells more than the con- 
ventional roller snap gage because the sen- 
sitive upper roller contact, reveals on the 
Indicator, just how much and where the 
pitch diameter may be wrong. The ball 
type simulates the three-wire method, 


but is faster. It is accurate to a tenth 
of a thousandth. Either type is in- 


MODEL 45B-80. The upper, sensitive ball 
contact actuates the Dial Indicator. Both 
lower ball anvils float sidewise inde- 
pendently to compensate for any vari- 
ation in lead. 





TWO FULL COLOR FILMS 
(With Sound) 
No.1 DIAL INDICATORS 
No.2 DIAL INDICATOR GAGES 


20 minvtes each. For instruction and training. 
or showing write —— 





CHICAGO * CLEVELAND * DETROIT * 
FORD * HOUSTON * INDIANAPOLIS 
MEMPHIS * MILWAUKEE + 
NEW YORK °* 


MINNEAPOLIS * 
PHILADELPHIA * 


corporated in the adjustable Dial 
Indicator Gage shown below. 
For details write— 


1 FEDERAL PRODUCTS 
CORPORATION 


PROVIDENCE 1, 


RHODE ISLAND 


DALLAS * HART- 
* LOS ANGELES 
MONTREAL 
PITTSBURGH 


ROCHESTER * SAN FRANCISCO * ST. LOUIS * TORONTO 


WINDSOR 





INSTRUMENTS 





Since the oscillograph is usually 
operated by personnel not particularly 
familiar with the operation of com- 
plex electronic circuits, every effort 
has been made to reduce the number 
of controls to a minimum and to con- 
trol automatically the sequence of 
events. Once the closed container or 
bomb has been charged and the cir- 
cuit voltages adjusted, the operator 
need only actuate the plunger which 
automatically opens the camera shut- 
ter, turns on the cathode-ray beam, 
fires the powder charge, switches the 
input of the deflection amplifiers from 
bomb chamber to matrix generator, 
causes the equi-potential matrix to 
appear, turns off the electron beam, 
and then closes the camera shutter. 
The cut film can then be removed an 


developed, and the recording analyzed. 
Other event sequences which may be 
desirable for preliminary calibration 
are determined by a single selector 
switch. 

Essentially, this DuMont Type 235 
oscillograph consists of a 9” diameter 
cathode-ray tube with short-persist- 
ence blue-fluorescent screen facilitat- 
ing photographic recording; a 6000- 
volt power supply for the cathode-ray 
tube; stable high-gzin d-c. deflection 
amplifiers; calibrating matrix gener- 
ator; well-regulated low-voltage power 
supply; switching and control cir- 
cuits; and the camera described above. 
These components are assembled in a 
movable rack assembly 2pproximately 
6 ft. high, 4 ft. wide by 2 ft. deep. 
Total weight is 720 lbs. 
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The Mark of 
Effective Control | 


Process Control for sensitive, stable 
automatic control of temperature, 
pressure, liquid level,flow and other 
factors as applied to industria! 


processes. Responds to changes 
quickly,without overtravel or hunt- 
ing. Ask for Bulletin No. 101. 


Combustion Control that is simple | 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 
for recording 
combustion 
conditions and 





Recorder-Controller 


guiding boiler operators. Described | 
in Bulletin No. 44. 


Mullti-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number | 
of pointers and any | 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 
struction. 


Flow Meters for indi- 
cating, recording and 
integrating the flow of 


Control Drive 


steam, water, sewage, 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and other 


factors. 
G3 


BAILEY METER 
COMPANY 


104] Ivanhoe Rd., Cleveland, Ohio 
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The Month’s NE¥ 
INSTRUMEN 


In this department we strive to report each month ALL the new devices fo meas. 
urement, inspection, testing, metering and automatic control—in the form of concise 
technical descriptions. When writing to manufacturers directly, please mention this 
department. Or write to Information Section, Instruments Publishing Company, 


“ 










Frequency Generator and 
Response Recorder 


Combination 


New apparatus illustrated is S.A. Auto- 
matic Frequency Response Recorder in com- 
bination with latest G. R. Audio Beat Fre- 
quency Oscillator. This measuring setup is 





mainly a labor-saving device. Some of the 
main features are as follows: A complete 
automatic frequency run from 20 to 20,000 
cycles covering a range of either 20, 40, or 
60 db; recording forward and backward; 
it stops automatically at any pre-deter- 
mined point of the frequency scale; the 
record (ink) is written on standard semi- 
log. paper. Recorder and oscillator can be 
used at any time as separate units since 
complicated connections are avoided. An 
unskilled operator can perform a multitude 
of complicated measurements of electro- 
acoustical apparatus which otherwise would 
require engineering skill and a great amount 
of time.—Sound Apparatus Company, 150 
West 46th St., New York 19, N. Y. 





Micrometers 


Announcement is made that henceforth 
all “Reed” micrometers in the 1”, 2” and 
3” sizes will be furnished with a vernier en- 
abling quick and easy readings to 1/10000”. 





There will be no extra charge for this added 
feature. Illustrated is new “Reed” 2-3” mi- 
crometer showing the “tenths” vernier.— 
George Scherr Co., 128 Lafayette St., New 
York 13, N. Y. 






























ee. 


Refractometer for Analyzin 
Liquid While It Flows in 
Pipe-line Under Pressure 


Engaged in continuous production of buta- 
diene, Shell Development Co., Emeryville 
Calif., faced problem of determining purit 
of products flowing through a processing 
pipe-line. Since continuous production makes 
it impractical to collect samples for removal 
to a testing laboratory and since no com 
mercial instrument for in-situ analysis was 
available, Shell technical staff had to de 
vise a new instrument. They found a sgoly- 
tion of this problem in the measurement 
of the physical factor of refractive inde 
as an indication of purity of butdadiene: 
designed an instrument utilizing this prin 
ciple; permitted undersigned company td 
manufacture and market the “Shell Cond 
tinuous-flow Pressure-type Refractometer,” 
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based on original Shell design, but incor- 
porating structural modifications and re- 
finements. Butadiene under atmospheric 
pressure boils at 19°C., so that refracto- 
metric readings must be made either under 
pressure or at, decreased temperature. With 
this new instrument, readings are taken at 
the pressure at which butadiene is pro 
duced, Instrument comprises a refractom- 
eter, with dipping prism mounted in 2 
pressure cell through which the liquid, 
whose index of refraction is to be measured, ( 





flows continuously under the press«re ek 
isting in the process flow-line, while being eink 
maintained at constant temperature. Both 
pressure and temperature maintained wit! aR 
in the instrument are adjustable to meet 
individual installation requirements and a? 
plications to various liquids. — Precistom 


Scientific Co., 1750 N. Sprinffield Ave., Ch-—gre'! 
cago 47, Ti. 
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Positioner for Diaphragm-motor 


Valves 


New capabilities, as well as new co 
venience and sturdiness, are said to be fe 
tured in new model of “Vernier Valva 
tor.” a micro-nositioner for "neumal 
motor valves. It assures dependable val¥é _ 
response where operating condition woul Should 
otherwise make response slow or uncert@!™Mfcontro} 
It is actuated by air pressure chases a 
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” 


slight as equivalent of 44” of water, and 
an compel valve stem movements as small 
as 0.001”. New construction involves a com- 
pletely different arrangement of actuating 
elements. New ease and range of adjust- 
ment, especially for duplexing and sequenc- 
ing, and snap action, for relay service or 
step sequencing of valves or damper motors, 
are provided by new zero and range adjust- 
ments. New ease of reversal is provided, 
without change of parts or piping. Flexure 
ype bearings, in place of pivots, eliminate 
effects of mechanical vibration, without im- 














pirment of sensitivity. Metal case is 
eavier than that of old models. The Fo2- 
boro Co., Foxboro, Mass. 
Boiler Feedwater Regulator 

New “Fireye Electronic Feedwater Con- 
rols Series P156N” is designed for main- 
aining constant boilerwater levels auto- 
matically, and for guarding against low- 

but incor- | 
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Probe Fitting 









































ture 1 Electronic Coatrol 
ined with- 
e to meet Typical FIREYE Installation For Automatic Boiler Feedwater 
ts and ap Control And Low-Level Safeguard 
. Precision 
Ave., Ch-@@™2ter hazards, is “guaranteed for an un- 
limited service-free life.” For automatic 
feedwater pump control and low-water pro- 
pection it is used with “Probe Fitting Type 
H53," as shown in illustration. Probe fit- 
ting may be mounted parallel to the water 
-motor rolumn or directly on boiler. Three probes 
within “Type H53” mark boiler feed-water 
pump on and off levels and a low-water 
new com dange r point: Top and middle probes deter- 
to be fea Hi&mine ¢ high and low levels at which the 
r ValvacHiboiler feed-water pump is turned off and on. 
n pre Lowest probe defines the danger point be- 
rb ee ‘ow which boiler water must not fall. 
on bears Should water drop below this safety probe, 
“ nin Peg shuts off fuel supvly and sounds an 
anges arn 


Types are available also for auto- 
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JRESISTANCE® 


TEST SETS § 


(BOND TESTERS) 
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The modern way fo test 
bond or contact resistance 
down to 0.0001 ohm. 


Fast — Accurate — Easy to Use 


The new Shallcross Low-Resist- 
ance Test Sets, Types 645 (Army 
range) and 653 (Navy range), in- 
clude all of the features of the 
Shallcross Milliohmmeter and 
Aero Gun Models while providing 
greater portability, ease and speed 
of operation. 

The Tester itself is supported 
conveniently in front of the oper- 
ator by means of adjustable 
shoulder straps. Measurements as 
low as .0001 ohm are made, simply 
by attaching the fixed clamp to 
one side of the bonded surface, 
and touching the hardened points 
of the Pistol Grip Exploring Probe 
to the other side. The weight of the 
Pistol Grip Exploring Probe is re- 
duced to a minimum by incorpo- 


WRITE FOR “BOND TESTER" CATALOG 


Acopy ofthe Shallcross Low-Resistance Test Set Catalog describingthese and other 


rating the meters, batteries, etc. in 
the suspended Tester cabinet. 

In addition to their widespread 
use in testing aircraft bonding, 
these Shallcross Test Sets are un- 
excelled for testing railroad bonds, 
radio equipment, contact resist- 
ance of relays, circuit breakers, 
switches, and various others. They 
make bar-to-bar resistance meas- 
urements on commutators as sim- 
ple as taking a voltmeter reading. 

The two new 
models are similar, 
except that Type 
645 (Army range) 
is 0.005 and 0.5 
full scale, whereas 
Type 643 (Navy 
Range) is 0.003 
and 0.3 ohms full 
scale. 





Shallcross models in full detail will gladly be sent on request. Write for Catalog 


SHALLCROSS MFG. CO. 


ENGINEERING - 
Dept. 


1S-312, 









DESIGNING - 


MANUFACTURING 
Pa. 





Collingdale, 
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matic pump control only, or f; 
protection only. New feedwater « 
supplied as standard for boiler ; 
300 Ibs./in.2 and for operation fr: 
of 115 or 230 volts a.c. 60 cycles. 
governs solenoid valves, smal] 
pump motors, or pump motor 
starters. Probe housing is fy 
either cast or malleable iron, an 
tronic control in a weather-pro 
steel housing, both finished in ¢ ial 
al.—Combustion Control Corp., Broad. 
way, Cambridge 42, Mass. 


W-leve 0 prov ic 
ols are phragm 
ures tg tion an 
* Supply polarity. 
pment pf detor 
€power pustion 
1enetic { 

1ed in 

e elec. 

resged 


Magnifying Mirror 
New “No. 7-11” magnifying mi; 
7%” diam. head (5%” mirror di 
a 15” flexible tube and bracket 
mounting at back is on an L arm 


ard ae 3 
‘ Ags ‘as 
_— sgh 


This compact instrument is available in 4” rectangular 
panel mounting case—other sizes up to 6” case—entirely 
self-contained—mo external reactor ... . Overall accuracy is 
better than .2 of a cycle in 60 cycles . .. . Made with 55 to 65 
cycle reading but also available in 59-61 cycle for greater 
reading accuracy and other ranges of frequency .. . . Indi- 


cation by pointer and graduated scale, easy to read ... . Vi- 

bration-proof and shock-proof . . . . Damping can be ad- Lae 
justed to suit extreme conditions of frequency variation... . ) | S a 
Instrument is accurate within ambient temperature range neta ean teey thames. Si. Feeageendlvam a 


wood screws or machine screws. Instrumen-M§pring, 


from minus 10 to plus 40 degrees C... . Power consumption tation uses are said to include “countless 
places where you need to watch a dial at 

only 0.8 watts at 115 volts. a point not otherwise visible.” Focal lengthim Elects 
is such that, for average observer, mirror 
° ° should be placed 10” to 12” from instrv- 

W rite for illustrated booklet ment pointer or other object to be reflected. New 

bi m y Shipment about two weeks from receipt of #§Controlle 

om DES eter orders. —Larrimore Sales Co., P. O. Bot@™ment of 

1234, St. Louis 1, Mo. a motor ¢ 


AAAWU HABE AYO TI VAWMERI DRM Pressure Pick-up 


10514 DUPONT AVE., CLEVELAND 8, OHIO provements over old models. It has a new 


bayonet type socket which provides quick, 

reliable contact between connection cable 

and pick-up. Adaptor adjustments are much 

simpler because two set-screws__replac 

older type hexagonal nut, New construction 

permits easy installation amd removal from 

engine with an ordinary socket wrench @y j. oo) 

Pick-up coil has special impregnation that among t' 

withstands continuous overating temPe™H, meas 

atures of 350° F. It is said to be engineered ity and 
mechanic 


With a MODEL J care and pne 


load er 
HAND TACHOMETER aie Original 
: sa ror galvy, 


Triple Range: . fer (sec 

300— 1200 RPM he | ee iF 58-59; 1 

1000— 4000 RPM oOo ~ “og 9 

3000—12000 RPM : ‘ : Ye » vcudlhae 

Rugged * Reliable * Continuously Indicating Type i ae . any of 
WRITE FOR BULLETIN #760 : . pressu 

- tO provi 








e : a y ig! ing to 
HERMAN H. STICHT CO., INC. > 4) we 


27 PARK PLACE NEW YORK, N.Y m : é “ sponse 
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W-levelE, provic iick replacement of either dia- 
i ‘ols arg pragl™ oil for extra economical oper- 
sUres ty tion an 1g life. It operates at constant 
© @ Supply larity. is designed for use in studies 
Uipmentiimy detone on conditions in internal com- 


nes, and for compression con- 
umps and other devices where 
riations in pressure. It may be 
actuate a cathode-ray oscillo- 


© power! 
2ENetic 
hed i 


bustion § 
Hitions 
ere are 







, e elec. sed als‘ porcles © 

‘) Dressed ilmeraph 0! iker’s “‘Knock-intensity Indica- 

Sreen crys.’ for cating of engine fuels.—Electro 
Broad. Products tboratories, 549 West Randolph 


6, Tl. 


it, Chier 





Preliminary Test Bomb 


liminary Test Bomb” is intend- 
ng preliminary tests of chemical 
t high pressures, with safety and 
. at low cost. As normally sup- 
plied. the pressure seal is 
made by a copper gasket 
(totally enclosed for safe- 
ty) between the head and 
the mouth of the bomb. 
Screwed into a standard 
“Aminco Superpressure”’ 
opening for 14” o. d. tub- 
ing in the head is a nee- 
dle valve with side outlet 
for the same type of con- 
struction, No opening is nor- 





New “I 
bd for m: 
eactions 
onvenie! 





1a 





bomb. Where it is desired to 
maintain flow within the 
chamber, bomb can be sup- 
plied with a standard “Amin- 
co” connection for 4” o. d. 
tubing in bottom, together 
with a plug to seal bottom 
opening when not in use. 
Standard construction is of 
high-strength steel. Each 
bomb is tested individually to 
15,000 Ibs./in.2 and is in- 
tended for safe operation at 
a maximuni internal pressure 
of 10.000 Ibs./in.2. Calculated 
bursting pressure is over 
40,000 lbs./in.2. The valve in 
the head permits charging at 
pressures as high as 5000 


Ibs./in.2 and will seal contents of bomb up | 


to the full working pressure of 10,000 
bs./in.2.—American Instrument Co., Silver 
Spring, Md. 
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Electro-pneumatic Relay Type 


Controller 


New “Celectray Pneumatic Indicating 
Controller” is annouced as the first instru- 
ment of this tyre that does not employ 
4 motor or other continuously-moving parts. 








odies im- 
1S a new 
es quick, 
cable 
are much 

replace 
struction 
val from 

wrench. 
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temper- 
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It is said to incorporate unique features, 
among them: no motor, continuous action, 
no measurable dead zone, highest sensitiv- 
ity and adjustment to low sensitivity, no 
mechanical connection between galvanometer 
and pneumatic circuit, no flapper, simple 
load error’ adjustment (manual reset). 
Uriginal “Celectray” Controller with its mir- 
Tor galvanometer and photoelectric ampli- 
fier (see Instruments, March 1934, pages 
18-59; Nov. 1934, page 245: Apr. 1937, 
pages 95-96; Dec. 1937, page 298: Dec. 
191, page 388), is here combined with a 
Pheumatiec follow-up without imrairment of 
any of its characteristics. Controlled-air 
pressure is precisely and stably controlled 
to Provide utmost in performance accord- 
Ing to inherent possibilities or ordinary 
throttling control with manual reset or with 
automatic reset and/or maker’s “quick re- 
sponse On-and-off or open-and-shut con- 

















mally supplied in bottom of | 
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| Your ATMOSPHERIC ’ 
Y TESTING PROBLEMS | 
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Solued by, KMCOI 


| Many manufacturers present American Coils Com- 
pany with difficult testing. problems. A typical 
problem solved by Amcoil was as follows: 


| 
| TEMP E RATUR E_the product had to withstand a temperature 









drop of from room temperature to minus 95° F. in 105 
minutes. Amcoil did it in 90 minutes. It then had to come 
back to room temperature in 35 minutes. Amcoil did it 
in 30 minutes. 

From room temperature it had to rise to 160° F. in 35 
minutes. Amcoil did it in 30 minutes. 






H UMI Di TY —this same product had to operate under the follow- 
ing conditions: 

1. 140° F. at 95% relative humidity for 12 hour. 

2. 140° F. at 30% relative humidity for 1 hour, change to 
100° F. and 20% relative humidity and hold for 12 hour. 
Return to 95% relative humidity at 100° F. and hold for 
Y, hour. 

Hold at 75° F. and 50% relative humidity for 18 hours. 






3. 











4. 






































Model RTC1-AA with humidity attachment, 
occupying a floor space of only 42” deep x 71” 
wide x 911” high, with net interior dimensions 
of 52” long x 30” deep x 2712” high solved this 
problem with ease. A cross-ambient control pre- 
vents overshooting at humidities and tempera- 
tures close to actual room conditions. 


Amcoil manufactures a complete line of atmos- 
pheric and stratospheric testing equipment to 
meet your requirements. Special testing problems 
not covered by our regular line are handled indi- 
vidually by Amcoil’s war-seasoned engineers. 


AN COILS CO. 


__25-27 LEXINGTON STREET + NEWARK, N. J. 
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KEE 


OUR INSTRUMENT 


IS ONLY AS GOOD AS ITS 


HEART 





trol is available in two models, high sensi- 
tivity, non-adjustable throttling or on-and- 
off without throttling. Measuring circuit, 
including galvanometer and 
system, is similar to that of standard 
“Celectray” Controller, but in place of that 
controller's relay there has been substituted 
a magnetic air-valve which acts as an am- 
plifier and converter from electric to pneu- 


matic operation. Light beam “follow-up” 
flag is moved back and forth by changes 
of air pressure in bellows of “follow-up” 


assembly unless the sensitivity-adjusting 
arm is turned to the highest sensitivity on 
its scale. With this adjustment, throttling 
range is zero, flag stands still as control 
pressure varies and controller acts as an 
on-and-off or open-and-shut controller, 


opening or closing the valve to its limits 
for small changes in temperature, for ex- 
ample. Now as temperature varies, light 


image moves across controlling edge of flag 
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(‘heart’ of a wide variety of recording instruments) have reached such 
perfection that galvanometers are no longer a limiting factor in the 


operation of the whole instrument. 


higher sensitivities at lower frequencies. 


Write for factual bulletin 


1315 SO. CLARKSON—DENVER, COLO. 


photoelectric 








HATHAWAY GALVANOMETERS 


(for oscillographs) 





Type OA-2, illustrated, is a bifilar galvanometer for applications 
requiring high-frequency response, low power input, and ability to 
function under extreme vibration. Its precision optical elements guaran- 
tees records of highest quality. Moving element is a single loop of fine 
metallic ribbon, tightly stretched between the poles of a powerful per- 
manent magnet, Recommended for recording frequencies above 250 
cycles. Can be supplied with sensitivity as high as 50 millimeters per 
milliampere at 1 meter, or natural frequency as high as 10,000 cycles 
per second! Other types of oscillograph galvanometers are available for 







less 


and 
More 
rent to 
This in 
orifice tongue closer to orifice in block and 


more or 
light on 

flow 

turn 


light reaches phototube. 
phototube causes more cur- 
through magnetic air valve. 
draws in armature, moving 
raising controlled air nressure. Less light 
on phototube thus lowers controlled air pres- 
sure by decreasing current t6é magnetic air 
valve, If sensitivity is lowered, by moving 
adjustment-arm to a lower value on scale, 
then flag will follow light beam as it moves 


back and forth with changes of tempera- 
ture. Flag will follow to limits of throttling 
zone as determined by position of arm. 
Manufacturer claims that this instrument 


is least affected by process lag, has nearest 
approach to ideal performance, fastest re- 
sponse, is stable at smaller throttling zones, 
not affected by long leads, simple in opera- 
tion and adjustment, vibration-proof.—C. J. 
Tagliabue Mfg. Co.,,550 Park Ave., Brook- 
lyn 5, N. Y. 


Variable Frequency G: 


rator 
New “CML 1400” variab en 
generator is said to have b a 
to fill the need for a versat 











power, especially for engine< 
test power at various loads th 
frequency range. Laboratorix 
facturers in the electronics fie] 


find this electronic generator capable of «& 
livering power with good regulation 

waveform over a frequency range of 300 t 
3500 cycles. “CML 1400” is said to | 
especially valuable where Government sp 





fications call for complete tests on the 
production line through a wide range of 


power frequencies. New generator include 
a variable-frequency oscillator, followed by 
several driver stages. Output stage empk 

a pair of 833-A tubes in Class B. Becaus 
of the high impedance of such a _ power 
source, the regulation of generators of this 
type is quite poor, ordinarily. This diffi 
culty is said to be overcome by means of 


a special control circuit which maintaing 
output voltage at a substantially constant 
level from no load to full load. Power out- 
put of “CML 1400” is 1400 watts at 120 
volts r.m.s., with a load of unity power 
factor.—Communication Measurements La- 
boratory, 120-24 Greenwich St., New York 
City. 


Insulation Breakdown Tester 

New “Hypot” insulation breakdown test 
ing instrument is mounted on rubber-tired 
wheels, has a reel on the back for holding 





leads as wel 


the high-voltage test 
115-volt 60-cycle input cord and |} 

grounding lead. A hinged cover encloses 4 
protects the control and instrumen 
Two large pilot lights are mounte: t tO} 
center of panel. The white one : 
that the “Hypot” has been energi? 
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Post War 
(l ‘k Movements 


by 


-— GIBLSEA 


| Our production of special clock 
| movements and clockwork mechan- 
| isms for recording instruments must 
| wait until this war is won. Meanwhile. 
we would welcome the opportunity of 
working with you in developing your 
| post-war designs. 

Remember, Chelsea has been mak- 
ing special movements for recording 
instruments for many years. 


| Let’s continue to back the attack! 


CHELSEA 


CLOCK COMPANY 
385 EVERETT AVENUE 
CHELSEA 50, MASS. 
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PHOTOCELLS 


(Barrier-Layer Type) 
of highest sensitivity 


® Great variety of sizes and shapes 


® Unmounted or mounted in vari- 
ous styles of casings 


* Full cooperation regarding ap- 
plication and circuits 


PHOTOVOLT CORP. 


95 Madison Ave. New York City 


Write for literature also on 
Colorimeters Smoke Meters 
Reflection Meters Haze Meters 
Fluorescence Meters 
Electronic Photometers 
Street-Lighting Meters 
Continuous-Flow Colorimeters 


F your shipment can go by rail, it 
I can usually go by AIR EXPRESS, pro- 
viding it fits into an Airline Transport 
(when oversized, the shipment can often 
be dis-assembled into smaller units). 

No special packing is needed, either. 
In fact, the careful handling so typical 
of AIR EXPRESS eliminates the need for 
expensive cases or massive crates. 














What can go by 


AIR EXPRESS? 


reduced, in some instances as much as 12% 
of the shipment and the distance it moves. Consequently, shippers 
nationwide are now saving an average of 10)2% on air cargo costs. 








Practically anything! Huge pieces of 
machinery weighing many tons, for in- 
stance, can be shipped by AiR EXPRESS, 
when dis-assembled and packed in smaller 
units, 































Consequently, when you pack for AiR 
EXPRESS, pack compactly—thus re- 
ducing weight and shipping cost. And 
for fastest delivery — ship when ready 
—as early in the day as possible. 

This 3-mile-a-minute service is 
available direct to more than 350 
U.S. cities and to scores of foreign 
countries. 


AIR EXPRESS RATES REDUCED 


As a result of the great volume of Air Express traffic created by wartime 
demands and the increased efficiency developed to satisfy these demands 
...Air Express rates within the United States have been substantially 


2%, depending on the weight 


ASK for our new 1943-44 CALENDAR-BLOTTER. Write Dept. PR-13, 
Railway Express Agency, 230 Park Avenue, New York 17, N. Y. 





REES 


Gels there FIRST 





Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 
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FOR EVERY PURPOSE 


ROM the simplest. U-tube manometer 

to high precision micro-manometers, 
there is a complete range of Trimount 
Instruments available for pressure meas- 
urement applications. In addition to single 
instruments, Trimount regularly builds 
complete test manometer assemblies, port- 
able or stationary, to meet individual 
requirements. For complete data and quo- 


Trimount Inclined Gauge (ac- tations, write today. 

curacy 1/100” water), 60’ 

water manometer and 20” 

water manometer and 20” TRIMOUNT INSTRUMENT COMPANY 
bench for checking small air 523 South Plymouth Court * Chicago 5, Illinois 


jets at Bendix Aviation plant 


WRITE FOR LITERATURE 


Bulletins are available describing: Well Type, Fixed 
Scale U-Tube, Sliding Scale U-Tube, Inclined, Periscope, 
Electric Contact, Absolute Pressure and other Manom- 
eters; Tank Level Gauges; Electronic Level Controls; 
Indicating Flow Meters. Write for yours. 


2 Line 














MANOMETERS 





red one indicates that the high-voltage test feature is exclusive with Models No. 406 
leads are energized. Below pilot lights is the and 407 testers. Capacity of equipment, 
circuit breaker control, arranged so as to when supplied with the “Burn” test is 3 
kick out when current flowing in high- kva; when supplied without, it is 1144 kva. 
voltage side of breaker exceeds 500 milli- Test leads are supplied in several lengths 
amps (in accordance with A.I.E.E. speci- dependent on model selected. In every case, 
fications). Below circuit breaker is “Burn they are 25,000-volt X-ray cable; high-volt- 
and Test” switch: In test position, instru- age handles are of hard rubber, with flash 
ment makes all tests in accordance with rings to protect operator's hands. Remov- 
A.LE.E, specifications that with 500 milli- able tips are of adequate size and capacity. 
amps in high-voltage circuit the voltage ap- In its entire construction, instrument is 
plied will be within + 20% of initial indi- said to have been designed to withstand all 
cated value. “Hypot” regulation is better types of service including railroad yard and 
than 14%. Voltage control is accomplished large industrial plant service. Electrically, 
by means of a Transtat variable voltage every conceivable protection to operator has 
control, from zero to a maximum of 3000 been provided. All internal switching is 
volts in the secondary. When switch is in done‘on the grounded, or low-voltage side. 
“Burn” position it cuts in automatic regula- Dimensions: 18” deep, 23” wide, 29” high: 
tion whereby voltage applied across speci- weight 200 Ibs. Instrument is furnished 
men under test reaches a value necessary to complete and ready for operation.—Associ- 
provide a continuous burn so long as the ated Research, Inc., 231 South Green St., 
current is applied to specimen. This “Burn” Chicago 7, Il. 
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Liquid or Conductin; olid 


Level Controlle 

New level controller maintai, 
within desired limits) level of : 
electrically-conducting solid wit 
or closed tank, bin, hopper o 


te, 


tainer. It signals high and low levels or ea 
be installed to o:erate solenoid- or motor 
driven valves, pumps, etc. Controller is non 
mechanical, utilizes electronic principles; 


or kee 
liquid 0 
&Nn Ope 
ther oe 


has no moving parts and is claimed to hava 
no chemical or other effect on liquids orf 
solids being controlled. It can be installed 


in evaporators, freezers, boilers or 


Other 


containers involving extreme temperatures! 
and can be used for controlling levels ¢ 
metal chips, acids, brines, chemicals 


water, etc. Various combinations of sir 
and double-electrode installations are avail- 
able.—Trimunt Instrument Co., 3? W. Van 


Buren St., Chicago 5, Tl. 


Angle Computer 


New “Model C” Angle Computer is spe- 
cially designed for precision shop instru- 
ments involving vertical, horizontal and 
related angles. Protractor and vernier on 


SERRE PDE ly OOUBOE LE i PEE Mtl. 


Fig. 1 


this unit are calibrated to one mini 


arc. Instrument affords two worki! 
tions, from either of which the w 
be rotated a complete revolution. 

ample, an operator laying out a 

work attached to the face plate in t 
zontal position (Fig. 1) is able t 
with his height gage the horizor 
related angular lines. Then, to get 
90° lines, he simply lays “Model C 
vertical position (Fig. 2). If the 
hand must be laid out or checked in 
it usually is an easy matter to att 
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of-par ¢ 
able fr 
panel 

venient 
Instrur 
lated 


Vels or ca 
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ller is non 
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1ed to havd 
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e installa 
3 or Other 
iperatures § 
Ee levels o 
nicals 

of single 
are avail- 
+? W. Van 


er is spe- 
op instru- 
ontal and 
yernier on 


the job already set up. (Where 
radial, angle is involved. Stud- 
\ or Model B should be used.) 
of Model C Angle Computer is 
xeter and 1” thick, Interchange- 
e Piate ia 56° x 10° x %”".. A 
cast-iron alloy, heat treated, is 
body ; machine steel is used for 


Fig. 2 


the spindle. Brake shoes are cast-iron and 
fxed in place and machined at the same 
time as the main bearing is bored, to assure 
perfect alignment so that, when brake is 
applied, work is not distorted or moved.— 
The Angle Computer Co., 5720 Melrose Ave., 
Los Angeles $8, Calif. 





Amplifier-analyzer for Strain- 


measuring Systems 


New “Model 2 Strain Gage Amplifier- 
Analyzer” is used to analyze and indicate 
(on a recording oscillograph) strains in 
mechanical members such as railroad rails, 


ar 40 80- 
eee? Md & i 
O00 99 8d” 


© ° 0 8] 9° o 


° 


beams, and similar structures, Instrument 
amplifying units featuring individual master 
bridge circuits. This makes it possible to 
indicate the strains produced on structural 
members by six individual pickups. All 
outputs and inputs are available from front- 
of-panel and each amplifying unit is remov- 
able from front-of-panel by removal of four 
panel screws. This makes possible con- 
venient field calibration checks or service. 
Instrument has a built-in ten-tube regu- 
lated power supply holding plate voltage 





Behind the acene af Actio 





The PALMER Thermometer 
works silently, without glamour, 
because it was built for long 
service, guaranteed accuracy and 


to be easy to read. 


When battles are fought above 

deck, the engineers continue their 
scheduled tasks, obeying orders side by side with high powered 
Diesel Engines and the Thermometers and instruments upon which 


they rely. 


When Victory comes again, give the Instruments and the Men equal 


credit for a job well done. 
will give you... 


In Peace Time, these same Thermometers 


LONG LASTING SERVICE 
GUARANTEED ACCURACY 


RED - READING - MERCURY 
(So Easy to Read) 


THE PALMER COMPANY, Mfrs. 


INDUSTRIAL, LABORATORY, DIAL & RECORDING THERMOMETERS 
2511 Norwood Ave., Cincinnati, Norwood, O.—Canadian Plant: King & George Sts., Toronto 





and filament voltage within + 1%. A d-c. 
voltmeter is connected in circuit at all times 
and a zero-center milliammeter is used with 
a patch cord for initial balance of output 
plate current before recording oscillograph 
is used. Each strain gage amplifying unit 
contains six tubes and features a chromium- 
plated chassis and metal parts to resist 
corrosion in the field. All adjustments on 
each amplifying unit can be locked by dial 
thumb-screw locks to prevent change of 
calibration when instrument is exposed to 
vibration. D-c. output on each amplifier is 
20 ma. linear over whole scale within 1%. 
Units may be used with any standard 
recording system. Frequency response of 
each unit is linear within 0.1% from 0 to 
40 ke. Gain of each unit is 90 db. Instru- 
ment is 36” high, 20” wide, 18” deep, 
weighs 150 pounds, operates on 115-volt a-c. 
supply.—Televiso Products, Inc., 65383 No. 
Olmstead, Chicago $31, Ill. 


Insulation-resistance Indicator 


New insulation-resistance indicator meas- 
ures resistance of insulation in apparatus 
during manufacture, thus revealing imper- 
fections before product leaves factory, is 
also desirable for checking condition of in- 
sulation of apparatus in service, and for 
use in laboratory for rapidly testing pro- 
duction or experimental samples of insulat- 
ing material. New tester can be used 
wherever 115-volt, 60-cycle current is avail- 
able. It comprises a conventional electronic 
rectifier, a Thyrite bridge circuit and an 
electronic-tube voltmeter. It is available in 
two types: one has a scale calibrated from 
1 to 50+*megohms and measures resistance 
at 500 volts d.c.; the other type has a 0 
to 20,000-megohm total range and measures 
resistance over four different resistance in- 
tervals—from 0-5 megohms at 0-250 volts 
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Thermocouple for U. > jy 


Liquid Bath Furnac:s 


New “Vent-Type Thermocoy is maf 
to be a new type of assembly inatig 
the collection of gases and rs 1E og 
tamination to a minimum, \ it to 

















FOR PERMANENT MOUNTING 








F ; NEW! 
ETER 


permits gas escape and, by artificial cir; ccurate 
lation, admits right amount of pure air ¢ 4 , 
HE New Connelly Manometer, take its place. (In some cases, when con. ndustria 


model 3400—built for extra heavy venient, an air connection may be mademmwhereve 
with blower and an extremely smal! amou dependé 


duty—can be depended upon for ac- of air may be circulated through the 
curacy and long life under all condi- Too much air may alter thermocouplk Model 
" ing; but a small amount of air will remove bines el 
tions. contaminating gases without affecting read4 lect d 
ing.) One of chief difficulties experienced vad 
trom 0. 


It is made with large bore, clear glass in obtaining satisfactory life of tubes and 
tubes — 34,"" in diameter — for easier thermocour les used in liquid baths such asi and thre 
di di S li q cyanide and salts is contamination of the; 0.150 3 
reading even at a istance. uppiie mocouple by gases which collect in the Saaataiil 
° ° Re protecting tube. It is said that new “Vent-aminforma’ 
with a scale graduated either in inches Tyee Tharestedeniy’ wiallin Kh soiile o 
and tenths or in metric measure. It is increase thermocouple life and efficiency by 
. . two or three times.—Claud 8S. Gordon Co., 
gland packed, with drain plugs at the 8000 S. Wallace St., Chicago, Ill. 
bottom and is fitted for %” pipe con- PMA ee: Tok 
nections. Made for use with either 


water or special anti-freeze solution. 
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High-speed Balancing Machines 
Undersigned company announces acquisi- 
Connelly Model 3400 Manometers are tion of right to manufacture and market 
: : : : . new type of high-speed balancing machines 
carried in stock in five S1Zes. In addi- developed under direction of William Hov- 
tion to these stock sizes, larger or inter- gaard, Professor Emeritus of M. I. T., and 
° ° . ° introduced by Gyro-Balance Corp. under 
mediate sizes can be supplied if de- trade name of “Electrodynascope.” New 
sired. machines are said to differ from conven- 
tional ones in that they directly measure 

. f ol. | the added alternating bearing forces exerted 

Write today for bulletin giving | by unbalance of rotor rather than tangible 

° ° displacement of balancing parts. Alternating 

further details and prices. unbalance forces are transmitted by a prac- 

tically rigid platform to quartz crystals 
producing piezoelectric potentials which ar 
magnified by vacuum-tube amplifiers and 


[IR oO mt S p '@) A CG 2 & made visible on the screen of a cathode-ra) 


ON N FI : 4 feroh'’ 44°41, 10) ° fae) oscillograph. Magnitude of unbalance ulti- 
CHICACO ILL —ELIZABETH WN J : ou you 


dic. and 5-200, 50-2000 and 500-20,000 
megohms at 500 volts d.c., range selection 
being made by means of a panel-mounted 
rotary switch. Operation: measuring leads 
from instrument are connected to apparatus 
or material to be tested. Scale-range selector 
switch is turned to iowest range, and power 
switch is turned on. If necessary, selector 
switch is turned to. successively higher 
ranges until pointer is in center portion of 
illuminated scale. Resistance of the ma- 
terial under test is read directly in meg- 
ohms. Test voltage is regulated to 500 
volts d.c. by Thyrite bridge, even though 
60-cycle line voltage is fluctuating. Instru- 
ment is economical to operate. Cover of 
portable walnut case may be removed so 
that instrument can be placed on a shelf 
or stand in full view of operator. Well- 
illuminated dial permits scales to be read 
easily even in poorly-lighted locations.— 
Special Products Div., General Electric Co., 
Schenectady, N. Y. 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


NEW! ... portable AC VOLTAM- 

METER . . . versatile, sturdy and 

ficial circudfMccurate . . . extremely popular in 
hon atiamindustrial plants, aboard ship and 
be maddfivherever electrical testing must be 


‘al! amountiifMdependable day in and day out. 

















h the tube 
uvle 1 MModel 601 VOLTAMMETER  com- 
vill removelmbines eight AC ampere ranges se- 
ering realillected to give continuous readings 

tubes anijamfrom 0.2 amperes to 500 amperes 
hs such asfiliand three AC voltage ranges giving 
mn of the fln 50.300-600 volts. Write for full _ Hard Steels Cut by Heat Generated 
ow Yet information today. by Super High Saw Speeds 
OSSIDIE to 
He he y by By Ordinary band-saws, when operated at un- 
ordon Co. YS Tele EW tm 1} ESENRCH . | believable high speeds up to 12,000 feet per 
~@- age te minute, cut through hard steels and alloys 

by heat generated from the friction of the 

me saw against the metal to be cut. The cutting 

Caines effect is more that of burning through the 
*S acquisi- metal than actual cutting. The heat gener- Proof of ability of new method 
id market NAMEPLATES, DIALS ated is sufficient to melt or burn out the to cut hard materials is demon- 
ton He GAUGES, MARKINGS | metal in the saw cut but not enough to draw seen My npeouien euiing @ ie. 
am Vv | 

I. T., andl’ LETTERING, TRA . the temper on the sides. 

, T " ‘ 
hae = ‘ mn pe m? " CE The hardness of either saw or metal to be 
nN conven- : cut is of little importance. Thin metal sheets 
measure — are cut like paper, and plates up to one inch 
gp p in thickness can be cut at speeds of ten 
meri : | inches per minute. 
ry a . _ We hope this has proved interesting and 
which Se eee useful to you, just as Wrigley’s Spearmint 

flers and og fe * je Gum is proving useful to millions of people 


thode-ray PRESSE. > working everywhere for Victory. 


ince ulti- PORAT ‘ P P 
You can get complete information ee ee oa 
about this method from Bell Aircraft . 


Corporation, Buffalo, New York. X-60 


Facilities for complete mark- 

ing production—any quan- a SALT SPRAY 
tity, on any surface. SS... “ ‘. “ 
MULTI-MarkK Screens made up a Corrosion Tesi Equipment 
for any design; reproductions tr . For testing—Electroplated or coated metals 
may be made directly on your e ie , at 95 deg. Fah. in accordance with Army, 
ee without special pane i hte ' Navy and Aeronautical specifications, as 
f a directions mt ‘outlined in Bulletin AN-QQ-S-91-5 dated 
i ea IS@ Dec. 1938. Also for controlled tempera- 


Write to us for information on tures from 65° to 130° Fah. Test- 
marking problems ... we've had : 4 ing Cabinets lined throughout with 
experience with scores of them ma it Fe rubber. Made in 4 sizes. 


and may be able to help you. ' if | "Write for NEW Literature 
} : and particulars.’’ 


MULTI- , ee ee » INDUSTRIAL FILTER 
MARK DIVISION ss | ’ & PUMP MFG. CO. 


Colonial Process Supply Company — ee 3 3017 WEST CARROLL AVENUE 
136 West 23rd St. NEW YORK ee CHICAGO, ILLINOIS 
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mately expressed in ounce-inc} r de 

of drilled or milled holes is indic>teq .!" 

W a rt AV a sine wave pattern, representing venituas r 
and location of unbalance. Sinc« itrifupot 

forces are measured instead lisplac M 


ments caused by such forces, anc. singe th 










rotor is mounted on rigid sup; s having 

a natural frequency considerably «hove thd 
balancing speed, inertia forces are saiq tg Ther 

be negligible and indications are said to y, 

independent of weight of rotor. tandan 

models up to 75-lb. rotor weight speeds 

: up to 12,000 r.p.m. are availab! [llustra, 

tion shows a machine for balancing gyra 

pees ge) SPE E 'B) rotors. The rotor is mounted on id bear 

ing supports and the entire a mbly jg 

seismically suspended on springs elimin 

VA | C ‘@) » y! ate disturbing influences of floor vibrations 

e Electronic contrdl cabinet is-at right, Cath. 

ae ode-ray tube screen, which appears at eyd 
222: level, is graduated horizontally into 369° 
for reading location of unbalance and vertio. ' 

wily ally into units representing amount of yp. 

~N ode balance. Most machines are driven by a 

1 : small air turbine wheel which slides over 

Everything end of rotor shaft to be balanced.—Sonn- 

in tag Scientific Corp., 1 Seneca Place, Green. 
RADIO and wich, Conn. 





ELECTRONIC 








EQUIPMENT - 
Explosion-proof Baths and Ovens 
‘ Makers announce that they have extended 
f 
Purchasing Agents! their line of explosion-proof laboratory, 
Engineers! equipment to include electrically-heateq 














This ready reference direc- ars re 0 “abi vf 

Sour is Foes tamale Sor the temperature control cabinets and constant. 
asking if you write us on 
company stationery giving 
your title. Address Box TD 














OVER 10,000 ITEMS 
—IN STOCK! 


















- bot 
N} FOR PROMPT SERVICE foe Pa 
\ i i | Telephone BArclay 7-1840 ‘ 
y & ELECTRONICS CO. } Oldest 





212 FULTON ST. - NEW YORK 7 


= 














° 
< 


temperature baths, All wiring is enclosed in 
vapor-tight explosion-proof conduit fittings 
Wr OU to eliminate open arcs, in conformity with 


Underwriters’ requirements applying to 
Class 1, Group D, “Hazardous Location," 
and all electrical controls are mounted in 
explosion-proot housings. Heaters are of 
low wattage density for minimum temper 
ature differential between air and _ heater 
surface. Heating elements are ribbon, to 
allow a large expanse of heat-dissipating 


a’ 


‘ 


\ 3 
Bam 






(uk: 


WRITE FOR 


i 





surface for a given wattage, and operate stocl 

at black heat. Thermostat is located ina anes 

separate compartment away from working 
edg 


chamber, and is enclosed in an explosion- 
proof metal housing. Doors are equipped 
with a safety release latch to allow aut-By (i 
- matic openings for releasing anv internal ie 

pressures which may develop, and a door my 
Operation Speed switch automatically disconnects entire He” For< 


electrical circuit including the heaters, 

















MOTOR CATALOG thermostat and control switches, when door iy 
Recorder wae oy is opened. Illustrated is a temnerature con — ele 
Shows description, gives dimen- 12 or 24 hr. trol bath available for reduced or elevate nai 
sions and output of small motors temperatures in a variety of sizes and re ‘a 
from 1/3000 h.p. to 1/3 h.p. Bui : ating characteristics —Precision Scienti 
plain and back-geared motors, ee ie ee te Co., 1750 N. Springfield Ave., Chicago 4), 
lemon K-08. ye trouble-free life. Powerful cen- - 
and economical SpeedWay Motors trifugal speed - measuring ele- : 
embodying the “know how" de- ment stays calibrated. Non-spill Barometer, Altimeter 
veloped through more than 30 reservoir pen. Special chart New barometer and new altimeter are 
years of specialization in small paper. Rugged clock movement. both of ultra-sensitive high-precision design 
motors —the “know how" that Ideal for analysis of new War and construction, are said to be “ideally 
has answered so many war prob- Effort jobs. suited for use in meteorology and survey: 
lems, for all branches of the ing, for airport service, for research work, 
service. ee ae intelligent and as a standard for calibrating other 
If you use small motors, write attention e owe to instruments.” Instruments have a _ sensr 
ie ats aoe catalog today. If ae — = tivity of one part in 8000, and an accuracy 
you have small motor problems, erebieme. Drop us a line of +0.1%. A pointer, moving over wal 
send in your specifications for today. rored 5” dial, makes practically two revo 
SpeedWay's recommendations. lutions in traversing the full scale-range. 
Amthor Testing Instrument Co., Inc. This is equivalent to a linear scale of Wi 
proximately 29” and permits scale-reading 
SPEEDWA) MANUFACTURING CO., 18705. S2nd Ave., CICERO, ILLINOIS 490 Van Sinderea Ave. Broskiya, N. Y. to 1-ft. altitude or 005 millibar pressure 








Barometer is normally furnished w'‘h °' 
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P iiladelphia 
Mecc-to-Merc 
Ther10 - Regulators 

‘, Feature 


Mercury to Mercury 

Contacts : Increased 

Contact Capacity : 

Sensitivity within 
0.1 F. Exceptionally Long 
Life and Stability : No 
Arcing : No Oxidation : 
Temperature Lag Re- 
duced : Temperature 
Ranges adjustable to 
700°F. 

* 
Philadelphia Merc-to-Mero 
Temperature Controls and 
Mercury Plunger Relays 


The Philadelphia Thermometer Co. 
Sith & Cayuga Sts. -:- —~Philadelphia 
WRITE FOR CATALOGUE 
No. 104. 


| Oldest Thermometer Manufacturer 
in Philadel phia 








Terminal’s large, rotating 
stock... its able staff of experi- 
enced men... . its thorough know- 
ledge of production problems . . 
all add up to an ability to FILL, as 
well as take, priority orders —~ on 
schedule. 

For complete catalog listing alllines, 
write — and for all 
electronic supplies 


turn to — ¥ 


* 


TERMINAL 
RADIO CORP. 


$5 CORTLANDT ST 
NEW YORK 7, W. Y. 
Phome: WOrth 2-4415 


BARBER-COLMAN 
MOTOR-DRIVEN PROGRAM SWITCHES 


OR controlling sequence operations, such as a 


battery of compressor motors or pumps, a series of 


solenoid or motor-operated valves on refrigeration units, 


sprinkler systems, pasteurizers, and the like, and for 


4 


“Lh nc 
MUM mAINTENS 


to suit the particular needs of any system. 


many other purposes. A variety of units are available 


Our engi- 


neers will be glad to provide detailed recommendations 
“CONTROLS for INDUSTRY” on proposed installations. 


BARBER-COLMAN COMPANY tockroro, nunois 





STOKES High 
Vacuum GAUGES 


For Quick, Accurate Measurements 
. . - in Laboratory or Plant 


Maintain the efficiency of your vacuum 
apparatus, pumps, etc. Check vacuum pres- 
sures in processing operations. Obtain ac- 
curate quantitative readings in your lab- 
oratory work. 

With Stokes High Vacuum Gauges 
readings are obtainable in only a few sec- 
onds, in rapid succession, without the use 
of reference vacuums, assisting gauges, 
batteries or electrical connections . .. as 
easily as reading an ordinary thermometer. 

Two models, calibrated for use within 
the micron and .5 mm. ranges. Portable 
or permanent mounting. Light weight. 
Rugged. Write for Bulletin 42-G with 
complete description, prices, etc. 


F. J. STOKES MACHINE CO. 


6008 Tabor Road, Olney P.0., Philadeiphia 20, Pa. 





PYRO oricai pynOMETER 


YOU CANNOT AFFORD 
NOT TO OWN ONE! 


Because it eliminates 
guesswork, waste and 
spoilage; it pays for 
itself quickly. PYRO 
is a_ self - contained, 
DIRECT READING, 
sturdy unit made to 
stand rough use but 
it is absolutely accu- 
rate and dependable. 





Unique construction 
enables operator to 
rapidly determine 
temperature even on 
minute spots, fast 
moving objects, or 
smallest streams; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
cial “FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of 
molten iron and steel 
when measured in 
the open. 


Stock ranges 1400° F. to 5000° F. 
Write for Catalog No. 80 
THE PYROMETER INSTRUMENT CO. 


Plant & Lab. 
103-107 LAFAYETTE ST., NEW YORK, N. Y. 








December 1943—J nstruments—Page 785 


































/ 





DO YOU HAVE | if 


/ iW/ 

















TO ’‘FISH’’ FOR 
CORRECT 
VOLTAGE? 


Your equipment can 
be operated at exactly the right 
voltage. POWERSTAT Variable 
Transformer control of voltage to 
precise limits can be made either 
manually or automatically. No 
longer is it necessary to operate 
electronic apparatus, heating and 


testing equipment and other de- 


vices at the off nominal voltages that exist on today’s heavily 
loaded lines. Standard POWERSTATS in sizes up to 75 KVA 
for single or polyphase operation on 115, 230 or 440 volt cir- 


cuits are designed to replace coarse tap - changing transformers 


specialises. 


SEND FOR BULLETINS 149 SI and 163 SI 


AIRCRAFT 
THERMOCOUPLES 


Gasket or Blind Rivet Type 


Thermocouples 
Calibrated Lead Wires 


Firewall Connectors 


Army, Navy and Commercial 
Types 








THE WINSLOW COMPANY 


9 Lniebte. Street, imate, Was Ba 
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and rheostats having poor regulation and limited range. 


Specify POWERSTAT Variable Transformers, manufactured 
by SUPERIOR ELECTRIC COMPANY, the voltage control 










Silk Screens 
forWAR work! 


A proved, ECONOMICAL method, in 
use by various war industries for repro- 
ducing DIALS, GAUGE, PANEL and 
INSTRUMENT markings, lettering, 
graduations, designs. 

NO MACHINERY REQUIRED. Highly 
satisfactory for quantities from 10 to 
10,000 impressions. 

Send us copy, drawing or blueprint for 
estimate on complete screen and full 
details. 


Silk Screen Supplies, Inc. 


33 LAFAYETTE AVE 
BROOKLYN, N. Y. 









millibar graduations over a 


to 1065 millibars. Altimete) ae 2 
furnished in either a 7,000- | 15904 
range with 10- and 20-ft. gr tions Y 
spectively. Other scales and Er 
can be supplied to meet spex nto 


Inherent temperature compens of 


instruments is said to be ext 








so that no special compensating elemen 
are necessary. On altimeter, for examp| 
deviation is less than 0.1 ft./°F temper 
ature change up to 7,000 ft. The instrumen 
is thus particularly suitable for work ; 
volving instantaneous readings over wid 
ranges of temperature and pressure, It 
said that because of absence of frictio 
tapping of the dial is unnecessary wh: 
taking a series of readings. Drift of pointe 
with time is said to be negligible. Simplicit 
of design helps instruments to hold accy 
racy under severe usage conditions, Fy 
portable service, they are available in shock 
proof protective cases. They can also } 
furnished for wall or panel mounting. Avail 
ability is currently limited to essential appli 
cations for which a high priority can | 
obtained.— Wallace € 
Inc., Belleville, N. J. 








Crane Stability Gage 


a continuous picture of his margin 





safety, 


automatically stops the « 
takes on too heavy a load or if ‘ie bom 
moves too far out.—General Ele 





Schenectady, N. Y. 

































Tiernan Product@ 


New crane stability gage gives operatoj 
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TEST MAGNETIC 
PROPERTIES OF 
YOUR STEELS 







THE ONLY SINGLE BUTTON 
ELECTRICAL RETURN FLUXMETER 


SIMPLEST AND MOST EFFICIENT 
Bulletin 504 
THREE DIFFERENT STYLES 
Portable Standard with single 
electrical zero return. 


Switchboard Type with above 
zero feature located on flexible 
lead for bench operation. 


Two Button Pointer Shift in 
place of our patented standard 
zero return at a lesser cost. 


Acknowledged leaders in 
development of bigh sensitivity meters 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 POTTER ST. CAMBRIDGE, MASS. 
Branch: 15 East 26th St., New York City 
Representative: E. N. Webber 
1313 West Randolph Street, Chicago, III. 






PERMANENT MAGNETS 





Tue Arnold Engineering Company is 
thoroughly experienced in the production 
of all ALNICO types of permanent magnets 
including ALNICO V. All magnets are com- 
pletely manufactured in our own plant 
under close metallurgical, mechanical and 



























HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 


ee 











magnetic control. 


















THE ARNOLD ENGINEERING (‘OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 








EYE OF 
SIGNALETTE 
ALWAYS 
FIRMLY ON 
THE JOB 


SIGNALETTE 


NEW Fluorescent SIGNAL 
INDICATOR for Aircraft, In- 
dustrial and Railway Use 


Eliminates burnouts. No need of spares. 

Positive indication in brightest sunlight, any light, 
or total darkness. 

Instant adaptation to airman’s eyes, cockpit to 
target. 

Has withstood vibrations to 10 G, and 700,000 
cycles of operation. 

Unaffected by temperatures —85° F. to 160° F. 

Fits 54" standard lamp mounting AC42-B3593. 

Send for Signalette Bulletin. Outline needs for test 
samples. Address El Monte office. 


LITTELFUSE Inc. 


212 Ong St., El Monte, Calif 
4742 Ravenswood Av 
Chicago 40, Ill 




















means PRETESTED 
under al conditions 


““Surco-American” high quality 
flexible plastic tubings and insu- 
lated wire are pretested to stand 
up under a wide range of tempera- 
tures and under the most severe 
conditions because they are spe- 
cially formulated to meet the most 
exacting requirements. Tubings are 
available in inside diameters from 
-005°° to 2%. Dielectric strength 
averages 1500 volts per mil. thick- 
ness ... ‘“Surco-American” flexi- 
ble plastic insulated wire is avail- 
able in all lengths and colors in 
wire sizes £12 to'¢48 A.W.G. solid 
er stranded, shielded, tinned or 
silver plated copper wire and cable 

F echnical bulletins and sam- 
ples on request, 

Address Dept. | 


AN ” 


renal 


ELECTRICAL INSULATION CO. 











84 Purchase St. Boston, Mass. 
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PORTABLE 


WHEATSTONE BRIDGE eeetie WRENCH 


War Plane Specifica. 
tions Require Torquing 


Modern manufacturing methods cal! for cop. 
trolled "'settings” of vital nuts, screws, bolts 
hydraulic fittinas—of almost ali threaded 
parts. Leading American aircraft and mie 
builders almost universally use the 
nently accurate STURTEVANT Srous 
WRENCHES for innumerable applications 
ranging from build- 

ing precision instru- 

ments to testing 

frictional drag in 

controls and mo- 

tors. 50 models, ca- 

pacities ranging 

from 0 to 5 inch 

pounds on up to 

7200 inch pounds. 


Write for 
catalog sheets 














pret ine 


: : . j jons: 1. 
A high grade instrument for measuring re- ue: oTesti 


sistances from a fraction of an ohm to 10 
megohms. Contains a 4-dial rheostat, ratio 
dial, galvanometer and battery, all enclosed 
in a substantial walnut case. Nine coils per 


dial. Accuracy .1%. Built to endure. 
Model F-100-1 


Cat. No. 1050—Portable Wheatstone Bridge , s (Capacity 0-100 in. Ibs.) 
with Murray and Varley Loops. . .$110.00 nae ; , Illustrated 


Cat. No. 1052—Portable Wheatstone Bridge 
without Murray and Varley Loops.$90.00 


E Send for Bulletin No. 105 
ASY, error-free reading is one of 
the many features of the new General RU BI CON S oO M PANY 


Electric line of ELECTRONIC MEASUR- Electrical Instrument Makers 

ING INSTRUMENTS, designed in the . (A. ‘ 
famous G-E electronics laboratories. Ridge Ave. at 35th St. en Pa. ADDISON [QUALITY/ /LLINOIS 
This line provides an extensive choice vest “ 
of compact apparatus for service, 
maintenance and research. 








For measuring electronic circuits 
and component parts, these units 
include: G-E unimeters, capacitom- 


eters, audio oscillators, wide band 
oscilloscopes, square wave genera- a ! ) | ] a C: U De eC r i 
tors, signal generators, power supply 

units. 


G-E testing equipment is now in - - ane 
production primarily for the Armed eC \ A } ] i e 7 a ft Uu j - Bulletin 
Forces. But these stable, shock- ‘ escript 
resistant units may be purchased sition, 


as “ . i al 
on a priority if you are engaged in K-377 


fall Rama ns eeilobt comes, the In this department we report ALL pieces of new literature pertaining to Instrumentationier issu 
ee er oe Seen 6) Cvety- | received from the manufacturers. To assist in the War Effort we urge readers to request ONLY '!r-Rai 


body.... Electronics Department, 
General Electric, Schenectady, those bulletins which will be of value to them. Use the coupon on the facing page. 


New York. 
K-358 Direet Recording Oscillograph. K-363 Granite Surface Plates. 
+ We invite your inquiry for G-E elec- Booklet 101, 51446” X 8”, 8 pages, with a 314” X 8”, 6 pages gives specifi 
tronic measuring equipment made sample recording enclosed, describes fre- prices and special features for 4 s zes of 
to meet your specific requirements. | quency response and sensitivity of ink- granite surface plates. Herman Ston 
less recorder. Suggested hook-ups and  Co., 1238 Leonhard St., Dayton, Ohi 
dimensional outline included. Rahm In- K-364 Remote Water Level Indicator 
struments, Inc., 12 West Broadway, New Bulletin WG 1820, 8%” X11”, 8 pastime 
tock, AG ME of covers application and operating advan: "and ; 
K-359 Corrosion Test Equipment. Fold- tages of YARWAY remote water level ng to. 
er, 8% ”“"% 11”, 2 pages, describes and indicator. This is a device which brings aS. a 
illustrates salt spray equipment designed boiler water levels down to ey ¢ K-38 
to test electroplated or coated metal reading on a brilliantly illuminated, two 0 83 
parts, lacquered or painted samples, etc. ne sad gd wip ry: They nt ts 7 le . 
‘ r t » Mfze. o., 1621 strument panel or other conve } 10Ca ee ~ 
ELECTRONICS gy: sos ag ptgd mee cae 12 ate ? tion. Yarna!l-Waring Co., Chestnut ft Mrs 
DEPARTMENT K-360 Electronic Devices. F ohter 9143, Philadelphia 18, Pa. anal penene 
GENERAL ELECTRIC CO. 8%” X 11”, 4 pages, illustrates many ap- K-365 Ceramic Trimmers. Bulle io’ ribo, 
Schenectady, N. Y. plications ‘of electronic devices for mul- 8%” X11”, 8 pases, oer t ee t 
Please send, without obligation to tiple counting, combustion control, syn- struction principle of a stable ca 


| chronizing rey ati ard- d catalogs four styles in curre! 
me, the Gener ¢ “ | ehronizing conveyor operations, guard an 
ing aabonet tae — . | ing against trespassers, etc. Worner production giving the ene so 
leaf), for my information and files, | Electronic Devices, 846 N. Noble St., Chi- specifications of each. Helpfu he 

| eago 22, Ill. drawings and actual photograp 
Name K-361 Automatic Line Voltage Control, out this desirable source of infor 
| Bulletin 163, 8%”x11”, 4 pages, de- Centralab, Division of Globe-Uni 
eco | 900 East Keefe Avenue, Milwa 





Company 
Address__ 


scribes the Seco automatic voltage regu- y 
| lator for maintaining a constant output Wis. 
voltage. Superior Electric Co., Bristol, K-366 Hydrogen vo Plage + pare 
Conn. loz N-96(1), 8” X 10% 16 pag 
K-362 Relays. Bulletin C, 8%” X11”, scribes an equipment which con 
| 4 pages, shows standard mercury plunger just two elements: an unusually aa 
relays which are carried in stock. H-B glass-electrode assembly and a M aE 
| Blectric Co., 6122 N. 21 St., Philadelphia Recorder—either a strip-chart } 4 
38, Pa. or a round-chart. Model R. Throush ™ 


ig get 


GENERAL @ ELECTRIC 
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sembly chamber flows a con- 
yous iple of the procéss solution, 
— it c mpletely covers the electrodes 
on a t. mperature compensator. The 
er eage ti .s set up is continuously meas- 
vo py (2e@ Miecromax which. indicates 
directly in pH units. Leeds & 
o., 4934 Stenton Ave., Phila- 
Pa. 
spark Plug Testers. Folder, 
pages, describes and illus- 
rtable spark plug testing and 
t for the aviation industry. 
Mfg. & Supply Corp., 409 N. 
, Glendale 3, Calif. 
Signailing Timer. Bulletin A-14, 
2 pages, illustrates the Series 
signed to command visual and 
ention the instant a time in- 
completed. Industrial Timer 
Edison Place, Newark, N. J. 
Engine Room Instruments. Cat- 
»“ * 11” 16 pages, has several 
, thermometers, revolution coun- 
ers, etc. Other products illustrated are 
pall and socket joint for remote con- 
ol, steam whistles, mechanical tele- 
aphs, ship bells, fog horns, gongs. Bal- 
my Service & Instrument Co., Inc., 75 
West St., New York, N. ¥ 
K-370 Electronic Measuring Instru- 
nts. Folder 177-3505, 8” x 10%”, is a 
lose leaf catalogue, has a number of 
uiletins under the following two _ sec- 
ons: 1. Electronic Instruments for Serv- 
Testing and 2 Electronic Instruments 
or Laboratory Use. Specialty Div., Elec- 
onics Dept., General Electric Co., Sche- 
nectady, N. 
K-371 Calibration of Equipment in the 
wand Medium Radio-Frequency in 
li Steps of Frequency. This is the 
tle of the lead-off article in the October 
ssue of the General Radio Experimenter. 
eneral Radio Co., 30 State St., Cam- 
ridge 39, Mass. 
K-372 Materials Inspection Magnet- 
eter. Bulletin 90, 8%” Kk 11”, 8 pages, 
escribes a model used to measure the 
ength and polarity of the magnetic 
ld produced by magnetized members. 
Wauzh Laboratories, 420 Lexington Ave., 
New York, N. Y. 
K-378 Instrument Washer. Folder, 
4%” x 11”, 4 pages illustrates a portable 
lectric instrument washer. Naxon Utili- 
ies Corp., 2101 Walnut St., Chicago, Il. 
K-374 Ohmite News. The October is- 
tue of this house organ describes the 
pplication of rheostats to a balancing 
machine. Ohmite Mfg. Co., 4835 Flournoy 
st, Chicago 44, Il. 
K-375 High Intensity Industrial X- 
y Illuminator. Folder, 8%” x11”, 4 
ages describes an illuminator for the 
amination of radiographs. Picker X- 
kay Corp., 300 Fourth Avenue, New 
ork, N. Y. 
K-376 Motor Valves and Power Units. 
Bulletin V506, 8144” x 11”, 12 pages, gives 
scriptions and wiring diagrams of 2- 
sition, 5-position, and proportioning 
alves. Bristol Co., Waterbury, Conn. 
K-377 The C-D Capacitor. The Septem- 
er issue has several interesting articles: 
ir-Raid Alarm Circuit; and Laboratory 
ints. Cornell-Dubilier Electrie Corp., 
Hamilton Blvd., South Plainfield, N. J. 
K-378 Wire Strain Gage. Bulletin SR-4, 
%” X11”, 24 pages has a discussion on 
train determination by bonded resist- 
hee wire gages. Baldwin Southwark 
piv, Baldwin Locomotive Works, Nice- 
own, Philadelphia, Pa. 
K-379 Mierometers. Folder, 81%4” X 11”, 
pages, describes Reed Micrometers and 
nnounces a new policy of producing 1”, 
and 3” micrometers with vernier read- 
& to tenths only. George Scherr Co., 
ne, 128 Lafayette St., New York, N. Y. 
K-380 Vibration Control. Catalog G- 
00, 8%” x 11”, 24 pages, is a simple but 
omprehensive guidebook on the theory 
f vibration control as applied to both 
tationary and marine equipment. A com- 
ete guide is provided for the solution 
f vibration problems which arise in of- 
cé buildings. industrial plants, and on 
Oard ship due to the operation of en- 
ines, grinders, hammers, punch presses, 
‘frigerating and ventilating equipment, 
nd other similar machinery. Korfund 
0, Inc., 48-15 Thirty-second Place, Long 
sland City. N. Y¥. 
K-38! Precision-Light. Bulletin 2031, 
2 X11", 4 pages, illustrates a light 
or precision work. Diehl Mfg. Co., 
Inderne Plant, Somerville, N. J. 
_K-382 Cemeo News Chats. The October 
ssue has an article on J. Willard Gibbs, 
ho carried out basic work in thermo- 
ynamics and equilibrium. A number of 
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the GAERTNER 


TOOLMAKER MICROSCOPE 


for length, coordinate and angle measurements 


The Gaertner Toolmaker Microscope enjoys preferential acceptance in 
industries devoted to the production of precision parts. 

The instrument is widely used in United Nations war plants to inspect work 
in progress and finished work—to measure form tools, milling tools, drill 
jigs, templets and gauges, machine parts, taps and hobs—to perform the 
various thread measurements. 

It is an accurate, reliable and durable instrument incorporating fine machin- 
ing and carefully adjusted optical parts. 


Send for Bulletin 147-14 
THE 
GAERTNER SCIENTIFIC CORP. 


1211 Wricutwoop Ave., Cuicaco (14), U.S.A. 


TO PREVENT WASTE AND AID THE WAR EFFORT 
(1) Request only the literature that will aid you. (2) Paste the coupon on a 
government postal card addressed to Instruments, taking care to make all 
four edges stick, 


SSCS eSeeeeeeeeeeeeeaeer 





Instruments, 1117 Wolfendale St., Pittsburgh 12, Pas (DECEMBER 1943) 
Please have the following catalogs, etc., reviewed in this issue sent to me. 


PRI a inks chenes 


I also desire further information concerning the following new products described in 
this month’s “New Instruments” Department 


Co.’s Address 
(OR) Home Address 
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PERMANENT 
MAGNETS 


Eh : + than Electro- 
ger Magnets for 


With many years of experience in 
this branch of electronics, we can 


bring to your problems two services: 


| . . help in designing the best 
type of permanent magnet 
for your particular instru- 


ment or equipment. 


2 ...manufacturing facilities 
with modern skilled crafts- 


men. 


In this connection, we suggest you 
study the merits of ALNICO and 
NIPERMAG, two superior permanent 


magnet metals. 


CINAUDAGRAPH 


CORPORATION 


STAMFORD, CONNECTICUT 
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also included. Cen- 
1700 Irving Park 


interesting shorts are 
tral Scientific Co., 
, Chicago 13, Ill. 

K-383 Flame Failure Safeguard. Bul- 
letin 100, 84%” 11”, 2 pages, describes a 
photoelectric flame failure control. Com- 
bustion Control Corp., 77 Broadway, 
Cambridge 42, Mass. 

K-384 Variable Transformer. Bulletin 
149, 8%” x 11”, 12 pages, describes a vari- 
able transformer equipped with syn- 
chronous inductor motor drive for push- 
button or automatic control. This type 
of motor has the desirable characteris- 
tics of extremely rapid starting and stop- 
ping (resulting in quick response and 
freedom from overshooting), and free- 
dom from maintenance due to low funda- 
mental motor speed. Time required for 


ADVERTISERS 


full range travel is six seco; 
Electric Co., Bristol, Conn. 
K-385 Ceramic Tubular 
Form 630, 8%” X11”, 8 pag 
tubular capacitor dimensions 
ity and color code charts } 
eral descriptive information 
is devoted to an explanati 
equipment and _ controlled 
compensation. It explains 
methods and results of 
Centralab, Division of Globe- 
900 East Keefe Ave., Milwau 
K-386 Industrial Chilling 
Form 4B, 8%” X 11”, 24 page 
nical data and operating manual] for 
dustrial chilling equipment applieg 4 
shrinking, testing and treating of me 
als. Deepfreeze, North Chicago, []}, 
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Aerovox Corporation ... 
Air Express Div., Railway ‘Express nian 
American Coiis Company. ... 
American Cystoscope Makers, Inc. 
Amthor Testing Instrument Co., 
Arnold Engineering Co., The. 
As.ania Keguiatoc Company 
Associated Research, Incorporated... . 
Automatic Electric Mig. weeny Ute 
Bailey Meter Company. . eee 
wd Vibrator Company. . 

Barber-Colman Company . 
Bell Aircraft Corp. 
Bendix Aviation Corp. 

Marine Division 
Biddie Company, James G.. 
Binswanger & Company. 
Boes Company, The W. Wi. a 
Brown Instrument na ag ae The. 
Brown Corporation, W. K.. : 
Cadillac Glass Company. 
Canadian Radium & Uranium Corp. 
Certified Gauge & Instrument Core, 
Chace Company, W. M..... ; 
Chelsea Clock Company 
Cinaudagraph Corporation 
Clapp Instrument Companv 
Clarostat Manufacturing Co., Inc............ 
Cochrane Corporation 
Colonial Process Supply Company. 
Commercial Research Laboratories, 
Connecticut Telephone & Electric Div 
Connelly Iron Sponge & Governor Co. 
Coes Miscttsc COmmeny. .. oi. soo en.50ccncweds 
Cramer Company, Inc., The R. W. 
Daven Company, The... 
DeJur-Amsco Corporation ese’ 
Dillon & Company, Inc., W. C......... 
Du Mont Laboratories, Inc., Allen B. 
Eppley Laboratory, Inc., The... 
Ess Instrument Company. 

Federal Products Corporation. 

Fenwal Incorporated ; 

Fischer & Porter Company 

Fulton Sylphon Company, The. 

Gaertner Scientific Corp., The. 
Gallien, R. P. ‘ 
General Electric Company 


Inc. 


| >General Radio Company 





' 


Glendale Optical Company. 
Gorrell & Gorrell.... 
Great American Industries, 
Hanlon-Waters, Inc. 
Hathaway Instrument ‘Company. . 
Hays OCorporation, The....... 

H-B Instrument Company, Inc.. 
Heiland Research Corporation. 
Heise Bourdon Tube Laboratories. 
Hewlett-Packard Company ... mise 
Hickok Electrical Geieaene Co. 
Holtzer-Cabot Electric Co., The 
Hopp Press, Inc., The. 
Illinois Testing Laboratories, Inc.. 
Indiana Steel Products Co., The. 
Industrial Filter & Pump Company... 
Kollsman Instrument Division. ... 
Kron Company, The. bs 
Kurman Electric Company. . 
Leeds & Northrup Company. . wiaig packed 
Lewis Engineering Company, The... 
Liquidometer Corporation 
Littelfuse Incorporated 
L & R Manufacturing Company... 
Marine Division, Bendix Aviation 1 Corp... 
Marshall Company, C. & E.. : 
Measurements Corporation....... 
Meriam Company, The. 
Merit Coil & Transformer Corp.. 
Mine Safety Appliances Company. 
Minneapolis-Honeywell > argue Co.. 
Moeller Instrument eee. « 
Morey & Tones, Ltd.... 9 aia « oie 
Naxon Urilities Corporation....... 
Ohmite Manufacturing ar anh ; 
Oster Mfg. Compa 
Palmer Company, 
Permo Na ron a ae Rew 
Philadelphia Thermometer Company, The. ...7 
Photovolt Corporation .. - 
Precision Thermometer & Instrument G.. 
Pyrometer Instrument Co., The.. .. 


Inc... 


Back cover 
oak ..76 


Railway Express Agency, Air epegatt: Diy, 
Rawson Electrical Instrument Co.. a 
Refinery Supply Company, The. . 
Rex Rheostat Company wi 
Rubicon Company .... 

Shallcross Manufacturing Company 
Shore Instrument & Mfg. » Inc. 
Silk Screen Supplies, Inc.. 

Simplex Valve & Meter Company. 
Simpson Optical Mfg. Comeene: 
Sola Electric Company. 

SpeedWay Manufacturing Compan) 
Square D Compan 

Standard Electric Time: Co. 3 The. i. 
Sticht Company, Inc., Herman H. 
Stokes Machine Company, F, J.. 
Stone Company, The Herman. 
Sturtevant Company, P, A.... 

Sun Radio Company. . 

Superior Electric Company. is 
Surprenant Electrical Insulation Co. 
Tagliabue Mfg. Co., C. Inside front cove 
Taylor Instrument Companies. 
Terminal Radio Corporation. . 
Trimount Instrument Compa 
Trinity: Equipment & Supply 
Triplett . Electrical. Instrument Co. 
United Transformer a 
Vard, Inc. . 

Warren Telechron Company. . 
Weston Electrical Instrument Corp. 
Wheelco Instruments Company. 
Winslow Company, The........ 
Wrigley Jr. Company, Wm 


SCALES, GAUGES, 
CALCULATORS, 
Nett oo 


a. an 

a impervious to moisture, grease, 
oils, acids, alkalis. 

@ Printing guaranteed not to wash 
or rub off. 

@ Non-inflammable, 
plastic. 

@ Printed and laminated vinylite 20d 
cellulose acetate. 
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ericas Greatest Manufacturers of Industrial Control Equip 


Use EPLAB STANDARD CELLS 
In All Their Potentiometric Instruments 


HY are Eplab Standard Cells used 

almost exclusively in all potentiome- 
tric instruments of leading manufacturers? 
Because instrument makers have found 
*‘standard as sterling” ; 
but that is only the obvious answer. Back 
of this dependability are 25 years of 
SPECIALIZED engineering effort and im- 
Since the time of the first 


them dependable, — 


provement. 


World War, which cut off the supply of 


imported standard cells, we have devoted 


ourselves almost exclusively to the manu- 
facture and improvement of domestic stand- 
ard cells for the industrial instrument field. 


EPLAB 


ae Oe 





POTENTIOMETRIC 


It is through these years of research, devel 
opment and manufacturing experience tha 
we have been able to bring the standari 
cell to its present high stage of accuracy 
and reliability. 
continue to devote our major efforts to the 
production and further improvement 0 
this one item. 

For such reasons we believe we hav 
earned not only the confidence but als 
the loyalty of the instrument industry 


THE EPPLEY LABORATORY, INC 


SCIENTIFIC INSTRUMENTS 
NEWPORT, RHODE ISLAND, U.S.A 


Standard Ca L 


INSTRUMENT 


742 Standard as Sterling’ 





Today, as in the past, wé 
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In Two Parts 
RELAYS — Quick and delayed 
action types, for A.C. and D.C. 


PART TWO— °) ge — voltage, any contact 
THE 1943 


STEPPING SWITCHES — 


_—— ala N 
INSTRI IMEN I S \ z Electro magnetic multicontact 
ug? \\< 8 = switches for automatic selection of 
4 : 


electrical circuits. 


INDEX 


SWITCHING KEYS—A ve- 


CONTENTS 
. ‘ riety of locking and nonlocking 
1. Index to Instruments and Apparatus. In this section, prod- ’ = Isiah tiie Mininad aunhast, didn 
devel ucts are listed alphabetically. Under each heading appear i7p = wed i y 
inaTions, 


the names of the manufacturers of this equipment (and of 
ce thal the sole representatives of such manufacturers). Pages I-12 
to 1-106. 


indar ; 
2. List of the Laboratory Supply Houses. Under the heading 
curac “Apparatus, Laboratory,” on pages I-14 to I-15, are listed 
‘ companies specializing in laboratory supplies, equipment, ucts by specifying Automatic Electric controls. 
ist, W@@ instruments and apparatus. 


If your products call for the use of relays, stepping switches or 
other electrical control devices, you can make them better prod- 


; , ‘ There’s a reason. In every Automatic Electric remote control 

to the 3. Directory of Manufacturers and sole representatives, with ‘ Ag yee 
complete addresses and brief descriptions. Pages I-107 to device lies the same engineering skill that gave telephony the 
automatic dial telephone; and with this skill is the experience 


ant om 1118. 
4. Manufacturers’ Literature. New literature pertaining to gained in over 50 years of design and manufacture of communi- 
Instrumentation. Pages 1-123 to 1-124. : cation and control systems. That means long working life, de- 
have i : : ; pendability, and accuracy. 
u 5. Index to Advertisers in this Section. Page 1-122. 


i alsa 6. Annual Index to Articles and Authors in Instruments, Vol- 
aetry ume 15, 1942. Pages 1-119 - 1-121. WRITE FOR CATALOG 
; We invite inquiries for these devices, and in most cases are able 


| aC to supply them for use in products important to the war effort. 
Published Monthly on the 15th by Our catalog bulges with information and engineering data you 


NTS THE INSTRUMENTS PUBLISHING COMPANY will want to have. Write for your copy. 
1117 Wolfendale Street, Pittsburgh, Pa. 
S.A RICHARD RIMBACH, Publisher M. F. BEHAR, Editor 
' eaen Cankan. 0 iaprite 0 AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 


Boston: James Condon, 36 Myrtle St. (Lafayette 


oem 0829). New York: R. K. Farnham, 545 Fifth Ave 
reau of Cir- (Murray Hill 2-4217). Cincinnati: Harold W. 1033 W. VAN BUREN STREET, CHICAGO, ILL. 
culations Haskett, Keith Bldg. (Main 4260). Chicago: Harold 

Ave. 


W. Haskett, Room 701, 360 N. Michigan 


(Franklin 5783) AUT OMATIC mat ECT RIC 


Annual Subscription: U. S. $2.00. All other countries $7.00 payable in 
oonce (remit by New York draft). Copyright 1943 by The Instruments 
Wlishing Company. Entered as second-class matter January 26, 1932, 
at the post office at Pittsburgh under the Act of March 3, 1879. RELAY MAKERS SINCE 1898 
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PIONEER 





Rendezvous at 20,000 Ft. 


HEN INTERCEPTERS take off 
Wineten approaching enemy planes, 
how quickly they reach a given altitude 
may spell the difference between a 
bombing or a beaten foe. 

Telling the pilot the vertical speed 
of his plane is the function of the 
“PIONEER” Rate-of-Climb Indicator. 
Other “PIONEER” Precision-built 


Instruments provide equally vital data 
to help him out-fly and out-fight the 
enemy. Pioneer Instrument, like other 
Bendix Divisions, is today engaged 
in all-out precision production. On an 
ever-increasing scale Pioneer- built 
Instruments are helping make American 
aircraft the best equipped planes for 
the world’s best pilots. 


‘PIONEER’ Instruments are 
vitally important members of 
“The Invisible Crew” .. . the 
precision instruments and 
equipment which 25 Bendix 
plants from coast to coast are 
speeding to our fighting crews 
on World battle fronts. 


INSTRUMENT DIVISION 


Please mention THE 1943 INSTRUMENTS INDEX when writing 
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The 1943 


nstruments Index 


IS issue of the INDEX has been compiled to 
meet the need of users of instruments and de- 
ices for Measurement, inspection, testing and con- 
rol, for a purchasing directory of such equipment. 
The INDEX contains the answers to 99% of the 
nquiries which Instruments receives from subscrib- 
ns, and places at your instant command a wealth 
of information. 


This directory is arranged, indexed and cross- 
ndexed to make its contents easily available. 


The Index Section—‘Who makes what’’—is the 
nost important. Anyone who wants to know where 
hecan buy or secure information on a certain prod- 
ct will find the product properly indexed and 
ross-indexed, and under it the names of the manu- 
facturers of this equipment and manufacturers’ 
tole representatives. 


Many products listed are on a priority basis, 
ther items are available only to military custom- 
rs at present, but manufacturers will be glad to 
receive inquiries from you on the possibility of 
eing able to supply your needs in spite of priori- 
ies, 


Indexing System. Products are indexed under the 

main word. In cases where a name is ambiguous, 
or where the item is known under two or more 
lames, companies making such devices are listed 
under one heading and cross-references inserted 
under the other headings. 
_ Specific Terms. You never are in need of “a gage” 
out of some particular kind of gage. Therefore we 
do not list manufacturers under broad general des- 
ignations. For example, we do not list any names 
under the main heading “Meters” but we give the 
sources of supply for numerous classes and types 
of meters. Moreover, we do not list any names un- 
ler “Meters, Liquid” alone, but we give under 
proper subheads the sources of supply for the class 
and type of liquid meter you may need. 


Correctness of Headings. As explained above, main 
headings and subheads are technically correct. A 
lew are not scientifically correct: they are names 
in common usage, recognized for the convenience 
of the majority. 


Correctness of Listings. A few of the companies 
listed and advertising in the INDEX you already 


know. All of them are actively engaged in the 
manufacture of instruments and devices for meas- 
urement, inspection, testing and control. We have 
endeavored to list no firm names under specific 
headings unless the instruments made by such 
firms belong there by virtue of their design and 
construction. As a rule, we have to take the com- 
pany’s word that it could supply the product in 
question. 


Completeness. More than 1200 manufacturers 
were canvassed in the last four months. Those that 
did not answer our first letter after one month re- 
ceived a second one. Again, a third letter was sent 
to nonresponders at the end of the second month. 
In the last few weeks we even sent representatives 
to call on manufacturers. Therefore, the omission 
of any manufacturer’s name under any heading is 
due to the negligence of someone in his own organ- 
ization. 


Every effort has been made to restrict the names in the 
Index Section to (1) the actual manufacturers and (2) the 
sole authorized sales agencies. On the other hand, when- 
ever you desire to order at one time a variety of equipment, 
made by different firms, you may find it most convenient to 
get initouch with a recognized, competent, “laboratory sup- 
ply house.” These houses are listed under “Apparatus, Lab- 
oratory,” on page I-12. 

Instruments’ Further Service. This Index contains the an- 
swers to only 99% of your inquiries. If you cannot find 
the product or the name you want, communicate with the 
Information Section, Instruments Publishing Co., 1117 
Wolfendale St., Pittsburgh, and every effort will be made 
to furnish the information promptly. 


Suggestions. We shall appreciate suggestions regarding: 


Headings not at present found in this Index which 


should be there, 
Firms listed erroneously, and 


Other inaccuracies which may have crept in despite all 
precautions. 


Use this INDEX consistently. You will find the 
companies listed herein equipped to render the 
kind of service which saves time and helps make 
satisfied customers. 


Where companies in whose products you are in- 
terested have omitted descriptions, your coopera- 
tion is invited in bringing this to the attention of 
the supplier or the publisher. Also, whenever the 
INDEX has aided you, please inform the manufac- 
turer that his data in THE INSTRUMENTS INDEX 
were of help to you. 

























ABRASION MACHINES to ALARMS 


INDEX SECTION, 


ABRASION MACHINES ACIDIMETERS 
(See Testers, Abrasion) wd = Kanne 
ellige, Inc, 
ABSOLUTE PRESSURE Henszey Co 


INDICATORS (See 
Gages, Absolute Pres- 
sure) 
ABSORPTIOMETERS 
Brabender Corp. 
ACCELEROMETERS 
Alpha Instrument Co. 
Baldwin Southwark 
Brush Development Co. 
Cambridge Inst. Co. 


Rieker Inst. Co. 

Rubicon Co. 

Ruehfel Co. 

Tagliabue Mfg. Co. 

Taylor & Co., W. A. 

Thwing-Albert Inst. Co. 

Uehling Instrument Co. 
ACOUSTIMETERS (See 

Sound Level Meters) 

ACTUATORS, Hydraulic 

Automatic Products 

Hydraulic Controls 


Infilco Inc. 
Commercial Eng. Labs. ak tees 6 merms 
Consolidated Engg. Aerological Developments 
Cramer & Co., Inc. Fuess, Inc. 
General Elec. Co. AEROMETERS 


Friez & Sons 
AIR ANALYSIS APPA- 
RATUS (See Gas Ana- 


tyzers. Air) 
AIRCRAFT INSTRUMENT 
TOOLS 


Hathaway Inst. Co. 
Heiland Research 
Impact Register 
Kolisman Inst. Co. 


Metron Instrument Marshall Co. 
Pioneer Into. AIMGRATT  EuLaHT 


Thwing-Albert Inst. Co. Impact Register 





ASTRONOMICAL 
AND ASTROPHYSICAL 
INSTRUMENTS 


LENSES 
PRISMS MIRRORS 
OPTICAL FLATS 
TEST GLASSES 


PARABOLIC HYPERBOLIC 


and Off Axis surfaces 
in any material 


J. W. FECKER 


2016 PERRYSVILLE AVE. 
PITTSBURGH, PA. 








AIRCRAFT NAVIGATION. 
AL INSTRUMENTS 

Bausch & Lomb Opt. 
De Jur-Amsco 
Elgin National Watch 
Federal Telegraph 
Fischer & Porter 
Fuess, Inc. 
General Elec. Co. 
Gurley, W. & L. E. 
Hathaway Inst. Co. 
Hickok Elec. Inst. Co. 
Impact Register 
Jaeger Watch Co. 
Kenyon Instrument 
Kolisman Inst. Co. 
Machlett & Son 
Manning, Maxwell &Moore 
Moisture Register Co. 
Pioneer Instrument Co. 
Rieker Inst. Co. 
Sperry Gyroscope Co. 
RCA Manufacturing Co. 
Schwien Engg. Co. 
Simmonds Accessories 
United Cinephone Corp. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 
Carl Zeiss, Inc. 


AIRCRAFT POWER 
PLANT INSTRUMENTS 
Anderson Co. 
Beck Bros. 
Bowser & Co. 


Cambridge Inst. Co. 

De Jur-Amsoo Corp. 
Edison Electric Controls 
Genera) Elec. 

Hays Corp. 

Jaeger Watch Co. 
Kenyon Instrument Co. 
Kolisman Inst. Co. 
Lewis Engg. Co. 
Moisture Register Co. 
Pioneer Instrument Co. 
Rieker Inst. Co. 
Roller-Smith Co. 
Thwing-Albert Inst. Co. 


U. S. Gauge Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst Corp. 
Winslow Co. 
AIR DISTANCE, Indicators 
& Recorders 


Jaeger Watch Co. 


AIR FLOW METERS (See 
Flowmeters, Air) 


AIR METERS (See Gas 
Meters, Positive) 





ous motor. 





VGTA 


Pronounced "Vagta" 


RECORDERS FOR 
AIRPLANES 


RECORDING: 
VELOCITY 
GRAVITY 
TIME 
ALTITUDE 


On a 7-in. wax-coated chart 
driven by a spring or synchron- 


IMPACT REGISTER CO. 


CHAMPAIGN, ILLINOIS 


AIRSPEED INDICATORS 
(See also Aircraft) 
Fuess, Inc. 


Hathaway Instrument 

IMinois Testing Labs. 

Impact Register (Record- 
ers) 

Jaeger Watch Co. 

Kolisman Inst. Co. 

Meriam Co. 

Pioneer Instrument Co. 

Schwien Engg. Co. 

Technicraft Engg. 

U. S. Gauge Co. 

Zernickow Co. 


AIRSPEED INDICATOR 
TESTERS 
Amthor Test. Inst. Co. 


Jaeger Watch Co. 
Pioneer Instrument Co. 


ALARMS, Carbon Bisul- 


phide 
Bushnell & Nevins 


ALARMS, Carbon Monoxide, 
Combustible Gas, etc. 
Mine Safety Appliances 


ALARMS, High, low water 
(See larms, Liquid 
Level) 


“AMERICAN PAULIN 


ALARMS, 
phide 
Bushnell & Nevins 
Davis Emergen Cy Equi 
Johnson- Williams, Lid 


ALARMS, Inflamm 
ie age ~ 
a mergenc lig 
Engineering ag 
Johnson-Wi1!iams Lid, 
Leeds & Northrup Cp, 
Mine Safety Appliance 
Viking Instruments, Ip 
Wheelco Instruments ¢ 


ALARMS, Liquid Level 
Autocall Co. 
Automatic Control Co 
Bailey Meter Co, 
Bin-Dicator Co. 
Boston Auto Gage Co 
Bristol Co. 
Brown Inst. Co. 
Cutler-Hammer, Inc, 
Inferno Co 
Lumenite Electric Co 
Maso2-Neilan Regulat 
McAlear Mfg. Co. 
McDonnell & Miller 
Mercoid Corp. 
Minneapolis- Honeywel) 


(Cont'd) 


Hy drogen 























ALTIMETERS 
BAROGRAPHS 
BAROMETERS 

SURVEYING ANEROIDS 


A superior line of in- 
struments that bas met 
with world-wide 


acce ptance 


American Paulin System 


1847 SOUTH FLOWER STREET 
LOS ANGELES, CALIFORNIA 
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FOR AIRCRAFT... and Allied Industries 








A 
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@ AERO MIXTURE INDICATORS 

@ TEST-STAND EXHAUST GAS 
TESTERS 

@ VIBROGRAPHS 

e@ ACCELEROMETERS 














CAMBRIDGE AERO MIXTURE INDICATOR provides continuous indication of fuel-air 
enabling pilot to maintain optimum performance of engines, maximum cruising radius and safety 
TEST-STAND EXHAUST GAS TESTER ... . for making intake distribution tests of internal combus- 
tion engines. Accurately determines efficiency with which fuel is being burned in any or all cyli 

of engine under test. 


; @ PYROMETERS FABRIC PERMEAMETER .. . determines ability of fabrics to hold or exclude gases. Indispensable t 
@ RECORDING GAS ANALYZERS processors of fabrics for lighter-than-air craft, balloons, life rafts, gas masks, etc. 
(CABIN) 


@ FABRIC PERMEAMETERS 


Cambridge invites your inquiries for Special Instruments .. . 
: for flight, for testing, for research and for production. 


CAMBRIDGE INSTRUMENT CO., INC. 


3732 Grand Central Terminal, WN. Y. €. 





I-12 For addresses, see pages 1-107—1-118 
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ES Precision 

A 2SPEED INDICATORS, 

iNCLINOMETER TUBES, 
MANOMETERS 


for Dependable, 
Accurate Performance 


FOR AMERICA’S DEFENSE 
FORCES AND AMERICA’S 
DEFENSE INDUSTRY .. . 





PRECISION INSTRUMENTS 


* Every Elgin precision instrument 
is American through and through. 
Each part is designed and created 
right in the Elgin factory by American 
craftsmen. Rigid testing to the most 
exacting scientific standards assures 
the accuracy and dependability of 


KOLLSMAN 


PRECISION AIRCRAFT INSTRUMENTS 





ACCELEROMETERS 
AIR SPEED INDICATORS 
ALTIMETERS 
CLIMB INDICATORS 
COMPASSES 
ELECTRIC TACHOMETERS 
FUEL QUANTITY GAGES 
FUEL PRESSURE GAGES 
ICE WARNING INDICATORS 
MANIFOLD PRESSURE GAGES 
OIL PRESSURE GAGES 
PITOT-STATIC TUBES 
PRESSURE WARNING UNITS 
SENSITIVE ALTIMETERS 
STATION BAROMETERS 


Elgin precision instruments. 





SUCTION GAGES 
TACHOMETERS 
THERMOMETERS 
TURN AND BANK INDICATORS 
VERTICAL SPEED INDICATORS 


AVIATION CLOCKS - SERVICE WATCHES 
NAVIGATION WATCHES + STOP WATCHES 
CHRONOMETRIC TACHOMETERS 
TANK CLOCKS - COMPASSES - JEWEL BEARINGS 
SPECIAL TIMING DEVICES FOR NAVAL 
AND AVIATION USE 


ELGIN NATIONAL WATCH COMPANY 


THE LACKNER CO. 
LACKNER BLDG., CINCINNATI, O. 


Manufacturers of dependable 
electrical products for thirty years. 








Our entire facilities, engineering staff 
and plant (consisting of approximately 
100,000 square feet) are now being uti- 
lized for war production items. 


KOLLSMAN INSTRUMENT CO., INC. 
8008 FORTY-FIFTH AVENUE, ELMHURST, N. Y. 


WESTERN BRANCH: GRAND CENTRAL 
AIR TERMINAL, GLENDALE, CALIFORNIA 











PRECISION PRODUCTS DIVISION 














GYRO TEST FLIGHT TEST 


e048 @ 


‘@ i) (@ ‘® ‘ee 


‘@ @ a ‘a ‘a’ 





; 
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Aircraft Test Equipment 
Available Now! 


Televiso Aircraft Flight and Production Test Equipment Available Now 

. in quantity—small production lots, or made to your special specifi- 
cations. Televiso products are an accepted standard of Major Aircraft 
and Industrial Corporations. 





Descriptive literature available by request 
on your company’s letterhead. 


ELECTRONIC GAUGE 


HIGH POWER AUDIO 


e le UVLSO Products Company 


OLMSTED (North West Highway) CHIGAGO, U.S.A. 
Pioneer builders of special Electronic Instruments 





6533 NORTH 








Please mention THE 1943 INSTRUMENTS INDEX when writing I-13 































ALARMS, Liquid Level 
(Cont’d) 

Morey & Jones, Ltd. 

Reliance Gauge Column 


Republic Flow Meters Co. 


Tagliabue Mfg. Co. 
Taylor Instrument Cos. 
United Cinephone Corp 
Wheeico Instruments Co. 
Wright- Austin Co 
Yarnall-Warning Co. 
ALARMS, SMOKE 


tors) 


ALIDADES (See Surveying 


Instruments) 
ALKALIMETERS 
Ace Glass Inc. 
Central Scientific Co 
Eimer & Amend 
Fisher Scientific Co 
General Elec Co. 
Hellige, Inc. 
Kimble Glass Co. 
Rubicon Co. 
Ruehfel Co. 
Specialty Glass Co 
Tauiiabue Mfg. Co. 
Taylor & Co., W. A 


ALTIMETERS (See Barom- 


eters, Altitude) 
ALTIMETER TESTERS 
Amthor Test. Inst. Co. 
Fuess, Inc. 
Kenyon 
Pioneer Instrument Co. 


ALTITUDE BAROMETERS 
(See Barometers, Alti- 


tude) 
AMMETERS, Contact-mak- 
ing 


Esterline-Angus Co, 
Generai Electric Co. 
Hickok Electrical Inst. 
Reliance Instrument Co. 
Rolier-Smith Co. 
Weston Electrical Inst. 
AMMETERS, Indicating 
Burton- Rogers Co. 
Cambridge inst. Co. 
Columbia Elec. Mfg. 
De Jur-Amsco Corp. 
Electric Auto-Lite 
Engelhard, Chas. 
Ferranti Electric, Inc. 
Genera! Elec. Co. 


Hickok Elec. Inst. Co. 
J-B-T Insts. 
Knickerbocker Dev. 
Lundquist Tool & Mfg. 


Niagara Electrical Inst. 

Norton Electrica] Inst. 
Precision Apparatus Corp. 
Radio City Products Co 


Rawson Elec. Inst. Co. 
Instrument Co. 


Reliance 
Rochester Mfg. Co. 
Roller-Smith Co. 
Sensitive Research Inst 
Simpson Electric Co 
Therm-Electric Meters 


Tripiett Electrical Inst. 
Welch Mfg. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. inst. Corp. 
Wheeico Inst. Co. 
Winslow Co. 

AMMETERS, Microamme- 

ters 


Burton-Rogers Co. 
Cambridge Inst. Co. 
Clough-Brengle Co. 
Dayton Acme Co 
De Jur-Amsco Corp 
Engethard, Chas. 
General Elec. Co. 
Hickok Elec. Inst. Co. 
Knickerbocker Dev. 
Pfaltz & Bauer, Inc. 
Radio City Products Co. 
RCA Manufacturing Co. 
Rawson Elec. Inst. Co. 
Roller-Smith Co. 
Sensitive Research Inst 
Simpson Elec. Co 
Supreme Instruments 
Tagliabue Mfg. Co. 
Triplett Electrical Inst 
Triumph Mfg. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 
Wheeico Inst. Co. 
Winslow Co. 
AMMETERS, Milliammeters 
Bristol Co. 
Burton - Rogers Co. 
Cambridge Inst. Co. 
Clough-Brengle Co 
Dayton Acme Co 
De Jur-Amsco Corp 
Engelhard, Chas. 
Esterline- Angus Co 
General Elec. Co. 
Hickok Elec. Inst. Co. 
J-B-T Insts. 
Knickerbocker Dev. 
Lundquist Tool & Mfg 
Norton Electrical Inst 
Precision Apparatus Corp 
Radio City Products Co. 
Rawson Elec. Inst. Co. 
RCA Manufacturing Co. 
Roller-Smith Co. 
Sensitive Research Inst 
Simpson Elec. Co. 
Supreme Inst. Corp. 
Tagliabue Mfg. Ceo. 
Triplett Electrical Inst. 
Weich Mfg. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 
Wheelco Inst. Co. 
Winslow Co. 


I-14 


ALARMS to APPARATUS 


(See 
Smoke Density Indica- 


Instrument Co. 


AMMETERS. Recording 
Autocall Co. 
Bristol Co. 
Cambridge Inst. Co. 
Engelhard, Chas. 
Esterline-Angus Co 
General Elec. Co. 
Leeds & Northrup Co. 
Roller-Smith Co. 
Tagliabue Mfg. Co. 
Westinghouse Elec. &Mfg 
AMMETERS, Split Core 
Columbia Elec. Mfg. 
General Elec. Co. 
HD Elec. Co. 
Norton Electrica! Inst 
Roller-Smith Co. 
Rubicon Co. 
Western Electro-Mech. 
Weston Elec. Inst. Corp 
AMMETERS, Surge-Crest 
General Elec. Co. 
AMMETERS, Thermionic 
Victor J. Andrew 
General Radio Co. 
AMMETERS, Thermo 


American Elec. Sales Co. 


Cambridge Inst. Co. 

De Jur-Amsco 

General Elec. Co. 

Hickok Elec. Inst. Co. 
Rawson Elec. Inst. Co. 
Roller-Smith Co. 
Sensitive Research Inst. 
Therm-Electric Meters 
Triplett Electrical Inst. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 
AMMETERS, Zero-Resist- 

ance 

Hickok Elec. Inst. Co. 
Sensitive Research Inst. 


AMMONIA ANALYZERS 
(See Gas Analyzers, 
Ammonia) 


AMMONIA CONTROL 
EQUIPMENT 
Arca Regulators, Inc. 
Bailey Meter Co. 
Cash Co. 
Everson Mfg. Co. 
Fischer & Porter 
Frick Co. 
Hoke, Inc. 
Marsh Corp., Jas. P. 
McAlear Mfg. Co. 
Mercoid Corp 
Philadelphia Thermo. Co. 
Refrigerating Spec. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Taylor & Co., W. A 
Wallace & Tiernan Prods 


AMPEREHOUR METERS 
Economy Electric Devices 


Landis & Gyr, Inc. 
Sangamo Electric Co. 


Westinghouse Elec. & Mfg. 


AMPLIFIERS, A-c. 


Amplifier Co. 
Consolidated Engg. 
Dayton Acme Co 
Electronic Design Corp. 
Electronic Lab. 

General Radio Co. 
Heiland Research Corp. 
McFarlin Co 

Metron Instrument 
Raytheon Mfg. Co. 
RCA Manufacturing Co. 
Sun Radio Co. 
Thordarson Elec. Co. 
Triumph Mfg. Co. 
United Cinephone Corp. 
United Transformer 
Waugh Labs. 


AMPLIFIERS, Audio Fre- 


quency (See Audio-Fre- 
quency Equipment) 


AMPLIFIERS, Commercial 
Frequency 


Electronic Design Corp. 
General Radio Co. 
McFarlin Co 

Metron Instrument 
Raytheon Mfg. Co. 
Televiso Co. 

United Cinephone Corp. 
United Transformer Corp. 


AMPLIFIERS, D-c. 
Amplifier Co. 
Electro- Medical Lab. 
Electronic Design Corp. 
Electronic Lab. 
General Elec. Co. 
General Radio Co. 
McFarlin Co 
Metron Instrument 
Raytheon Mfg. Co. 
Rowe Radio Research 


AMPLIFIERS, Radio Fre- 


quency 

Andrew, Victor J. 
Ferris Inst. Corp. 
Geophysical Inst. Co. 
Heiland Research 
McFarlin Co 
Measurements Corp. 
Raytheon Mfg. Co. 
RCA Manufacturing Co. 
Remler Co., Ltd 
Triumph Mfg. Co 


AMMETERS 


—and instruments for all 
electrical measurement 





All the types, sizes, ranges and oper- 
ating specifications for laboratory, 
switchboard and maintenance require- 
ments .. . including the AC Clamp- 
Ammeter which permits quick current 
measurements without disturbing cir- 
cuits under test. Bulletins available. 
Weston Electrical Instrument Cor- 
poration, 591 Frelinghuysen Avenue, 
Newark, New Jersey. 


ESTON 
WUSTTUMENTS 


For addresses, see pages 1-107—I-118 


ANALYZERS, Chemical 
Recording 


Composition, 

& Controlling 
Applied Research Labs. 
Cambridge Instrument 
Coleman Electric Co. 
Dietert Co., Harry W. 
Fisher Scientific Co. 
Friez & Sons 
Industrial Instruments 
Leeds & Northrup Co. 
Machlett & Son, E. 
Metals Research Appa. 
Mine Safety Appliances 
National Technical Labs. 
Rubicon Co. 
Sargent & Co., E. H. 
Scientific Glass App. 
Tagliabue Mfg. Co., C. J. 
United Cinephone Corp. 


ANALYZERS, Flight 
Gannon Co. 
Hathaway Instrument 
Impact Register 


ANALYZERS, Gas Compo- 
sition, Recording & in- 
dicating 
(See Gas Analyzers) 


ANALYZERS, Ignition Sys- 
tem 
Hickok Electrical Inst. 
Hy Ef Electrical Products 
Lantz-Phelps Corp. 
Niehoff & Co., C. E. 


ANALYZERS, 
Power 
Elec. Facilities, Ine. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 


Industrial 


ANALYZERS, Radio Set 
Aerovox Corp. 

Burton Rogers Co. 
Clough-Brengle Co. 
Dayton Acme Co. 
Electronic Design Corp. 
Hickok Elec. Inst. Co. 
Jackson Electrical Inst. 
Precision Apparatus Corp 
Radio City Products Co. 
Raytheon Mfg. Co. 
RCA Manufacturing Co. 
Simpsone Elec. Co. 
Supreme Instruments 
Triplett Elec. Inst. Co. 
Triumph Mfg. Co. 
United Cinephone Corp 
Webber Co., Earl 


Weston Elec. Inst. Corp 


ANALYZERS, Sound 
Amperite Corp 
Clough-Brengle Co. 
Electronic Design Corp. 
General Elec. Co. 
General Radio Co. 
Hewlett-Packard 
Hickok Elec. Inst. Co. 
Televiso Co. 

United Cinephone Corp. 
Western Electric 
Westinghouse Elec. & Mfg. 


ANEMOMETERS, Hot-wire 
Friez & Sons 


= Mechani- 


cal. 
American Inst. Co. 
Dietzgen Co. 

Friez & Sons 
Fuess, Inc. 
Geophysical Inst. Co. 
G. M. Mfg. Co. 
Green, Henry J. 
Kenyon Instrument Go. 
Keuffel & Esser Co. 
Mine Safety App. Co. 
Mico Instrument Co. 
Rieker Inst. Co. 
Spence Engineering Co. 
Stewart, M. C. 
Taylor inst Cos. 
White Co., Inc. 
Willson Products, Inc. 


ANEMOMETERS, Radio 


Airdesign & Fabrication 


ANGULAR MOMENTUM 


DEMONSTRATOR 
Eastern Science Co. 
Mico Instrument Co. 


APPARATUS, Laberatery 
A. 


Aloe Co., 
American Eee “Sales Co. 
American Indicator Paper 
American Inst. Co. 
American Meter Co. 
Atlas Electric Devices 
Baird Associates 
Bausch & Lomb Opt. 
Becker, Joseph 
Berge, J. & H 
Best Scientific Glass 
Biological Supply Co 
Boekel & Co. 
Boonton Radio Corp. 
Brabender Corp. 
Braun Corp 
Braun-Knecht-Heimann 
Buehler, Adolph I 
Buffalo Apparatus Corp. 
Burrell Tech. Supply Co. 
Calkins Co. 

(Cont’d) 


APPARATUS, Lat 
(Cont’d) 
Callahan & Co 
Calta Glass Works 
Cambosco Scientifie Op 
Cargille, R. Pp 
Central Scientif ) 
Chemical Rubber 0 
Chicago Apparatus Co 
Chicago Surgic; , 
Cincinnati Scien 
Claflin Co. 
Clay-Adams Co 
Clough-Brengle ¢ 
Conant, George } 
Curtin & Co. 
Cuthbert Co. 
Daigger & Co. 
Daven Company 
Demuth Glass Works 
Denver Fire Clay (Co 
Doerr Glass Co, 
Eastern Scientific 
Eberbach ‘& Sons 
Eimer & Amend 
Elec. Facilities ine. 
Electro-Medical Lab, 
——,. —_ Supply 
Ervin 
| oly Co., Inc 
Federal Pneumatic Sys. 
Ferner Co. 
Ferris Inst. Corp. 
Fischer & Porter 
Fish-Schurman Co. 
Fisher Scientific (Co 
Fredericks, George E. 
Freed, J. Melvin 
Gaertner Scientific Corp. 
General Biological Supply 
General Radio Co. 
Gerrish- Padgett Corp 
Gilmore Drug Co 
G-M fabs. 
Goetze Niemer Co 
Gotham Scientific Co 
Greene Bros., Inc 
Greiner, Inc., Emil 
Griner Co., A. J. 
Hausser & Son 
Heil Corp. 
Hewlett-Packard 
Hoke, Ine. 
Howe & French Inc 
Humboldt Mfg. Co 
International Bus. Mach 
International Equip 
Jarrell-Ash Co. 
Kansas City Lab. Supply 
Kauffman-Lattimer Co 
Koch & Co. 
Laboratory Const. Co 
Laboratory Materials Co 
Laboratory Specialties 
LaPine & Co. 
(Cont’d) 


0 











1515 Sedgwick Street 


WELCH INSTRUMENTS 


WRITE FOR OUR ELECTRICAL INSTRUMENT CATALOG, 
Including—Ammeters, Voitmeters, Galvanemeters, Ohm- 
meters, Wattmeters, Switchboard Meters, Rheostats, | 
Resistance Boxes, etc. 


Established 1880 








W. M. WELCH SCIENTIFIC COMPANY 
Chicago, IlI., U.S.A. 


















































































































Hickok A 
laboratory} 
and are 
fields. Su 
current. 

includes 
voltmeter 
ammeters 
Special | 
needs. 


ELECT! 
10514 


—— 


3h 
































Hickok Astatic portable instruments suitable for 
laboratory use have an accuracy of .5 of 1% 
and are not influenced by external magnetic 
felds. Suitable for use on alternating or direct 
current. The Hickok complete line of portables 
includes two different case styles, and ammeters, 
voltmeters, milliammeters, wattmeters, micro- 
ammeters and millivoltmeters in all ranges. 
Special portable instruments built for special 
needs. 

Complete catalog on request 


HIC KOK 


ELECTRICAL INSTRUMENT COMPANY 


10514 DUPONT AVE., CLEVELAND, OHIO 








INSTRUMENTS 


for MEASUREMENT & CONTROL 


AMMETERS 

VOLTMETERS 

WATTMETERS 

FREQUENCY METERS 
SYNCHROSCOPES 
VOLTAGE REGULATORS 
AUTOMATIC STARTING EQUIPMENT 
LOAD REGULATORS 
CURRENT REGULATORS 
SPEED REGULATORS 
FREQUENCY REGULATORS 
SYNCHRONIZERS 


The VICTORY PROGRAM calls 
for quick deliveries and WE can 
be counted on to serve our 
customers promptly with com- 


plete satisfaction. 


Write for literature 


BURLINGTON 


INSTRUMENT COMPANY 
316 VALLEY ST. BURLINGTON, IOWA 
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LOOK BEHIND THE DIAL 


Before Selecting Switchboard Instruments 


Appearance is important, to be sure. That’s why all Roller- 
Smith instruments are styled up-to-the-minute in attrac- 
tive black cases ... and equipped with legible, easy-to-read 
dials. But the vital parts of any instrument are behind 
the dial. The construction of the mechanism .. . the size 
of the magnet ... the materials and careful workmanship 
—these are the factors that determine long-time accuracy 


and freedom from trouble. 


Now, look behind the dial of a Roller-Smith Type RD. 
Notice the generously proportioned tungsten steel magnet 
... the permanent magnet moving coil mechanism .. . the 
sturdy bridge construction which assures permanent cali- 


bration. 


Complete information and prices are contained in Catalog 
4220. Get your copy today from our nearest representative, 
or write Roller-Smith, Bethlehem, Penna. 





Please mention THE 19483 INSTRUMENTS INDEX when writing 







Electrical Mea g and Protective Ap, 
ROLLER-SMITH COMPAN 


* Etectrical tnastruments 
* Mir Circuit Sreakers 


Switchboards + Metal Enctosed Switchgear 
indeor and Outdoor Git Cirevit Breakers 





BETHLEHEM, 
PENNA. 
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Dairy 
Diamond 
Drug 
Gold 








APPARATUS, Laboratory 
(Cont’d) 
Leeds & Northrup 
Levitt Ferguson Co. 
Machiett & Son 
Mahady Co 
Maris Co., John M. 
McKesson - Doster- 
Northington 

Meyer, Max 
Microchemical Service 
Mine & Smelter Sup. Co. 
Nashville Surgical Supply 
National Scientitic Corp 
N. J. Laboratory Supply 
N. Y. Laboratory Supply 
New York Scien. Supply 
Pacific Biological Labs. 
Palo- Myers, Inc. 
Parr instrument Co. 
Phipps & Bird, Inc. 
Precision Scientific Co. 
Rascher & Betzold 
RCA Manufacturing Co. 
Refinery Supply Co. 
Rieker Inst. Co 
Robertson & Co. 
Rochester Lab. Supply 
Roemer Drug Co. 
Ruehfel Co., George 
Rupp & Bowman Co. 
Sargent & Co. 
Schaar & Company 
Schettle’s Frog Farm 
Scientific Glass App. 
Scientific Inst. Co. 
Scientific Supplies Co. 
Sodemann Heat & Power 
Sound Apparatus Co. 
Spencer Lens Co. 
Standard Glass App. 
Standard Scien. Supply 
Steele, Erick F. 
Stoelting Co., C. H. 
Superior Meter Co. 
Tagliabue Mfg. Co. 
Technical Products Co. 
Teschner-Quinn Corp. 
Thomas Co., Arthur H. 
University Apparatus Co. 
Victor Equipment Co. 
Walker & Co., Geo. T. 
Ward's Natural Science 
Waugh Laboratories 
Welch Mfg. Co. 
Western Machinery Co. 
Western Scientific Co. 
Wheaton Co., T. C. 
Wilkens-Anderson Co. 
Will Corporation 
Williams Apparatus Co. 
Williams, Brown & Earle 
Woods “‘Lab. Apparatus’’ 
Yonkers Lab. Supply Co. 


APPARATUS to BINOCULARS 


Therma 





APPARATUS, Laboratory, 
Fused Quartz 


1 Syndicate Ltd. 


APPARATUS, Laboratory, 


Ace Glass Inc. 


American 


Boekei 


inst. Co. 
& Co. 


Burrell Tech Supply 


Central 
Chemica 
Chicago 


Scientific Co. 
1 Rubber Co. 
Apparatus Co. 


Clay-Adams Co. 


Corning 


Eimer & A 


Fischer 


Glass Works 
mend 
& Potter 


Fish-Schurman Co. 
Fisher Scientific Co. 


General 
Griebel 

Howe & 
Kimble 
Mactiet 


Biviogical 
Instrument Co. 
French, Inc. 
Glass Co. 

t & Son 


Microchemical Service 


Pfaltz 


& Bauer, Inc. 


Philadelphia Therm. Co. 


Rascher 


& Betzold 


Refinery Supply 
Rieker Inst. Co. 


Sargent 


& Co. 


Scientific Glass App. 
Scientific Inst. Co. 


Specialt. 


y Glass Co. 


Tagliabue Mfg. Co. 
Technical Products 


Themas 


Co., Arthur H. 


Welch Mfg. Co 


Wilkens- 


Anderson Co. 


APPLICATION, Radio-Ac- 


tive 

pound 
Canadia 
General 


Luminous Com- 


n Radium 
Luminescent 


AREA METERS (See Flow 


Meter 


s, Area) 


ARTIFICIAL HORIZON 


(See 
Eastern 


ARTILLERY 


also Aircraft) 
Science Co. 


(See Ord- 


nance) 
ASPHALT PENETRATION 


NEEDLES 


dies, 
tion) 


(See Nee- 
Asphalt Penetra- 


ASPHALT TESTING AP.- 
PARATUS (See Test- 
ers, Asphalt) 


ASTRONOMICAL 


INST 


RUMENTS 


Am. Telescope Labs. 
Clark & Sons 


(Cont’d) 





BALANCES 


and WEIGHTS 


of Precision 


AER 


TORSION BALANCE Co; 


“Chainomatic" Micro 

Projection 
Specific Gravity 
Surface Tension 
Textile, etc. 


Analytical Grain 

Assay Laboratory 

Air Dash Pot Magnetically Damped 
Bullion * Metabolism 











Sales Offices: 

92 Reade Street, New York City 
228 North La Salle Street, Chicago 
1400 Sixteenth Street, San Francisco 


Factory: 147-153 Eighth St., Jersey City, N. J. 





I-16 





AVIATION 
M 


ASTRONOMICAL 
INSTRUMENTS 
(Cont'd) 

Eastern — Co. 
Fecker, J. 

Gaertner Scientite Corp. 
Kern Co. 

Lenox Inst. Co. 

Mico Instrument Co. 
Perkin-Elmer Corp. 
Pioneer Instrument Co. 
Taylor Inst. Cos, 
Tinsley Labs. 

Car] Zeiss, Inc. 
Warren-Knight Co. 


ATTENUATORS 
Clarostat Mfg. Co. 
Daven Co. 

General Radio Co. 

Hickok Electrical Inst. 
International Resistance 
Leeds & Northrup 

Mallory & Co. 
Measurements Corp. 
Ohmite Mfg. Co. 

Remler Co. 

Rowe Radio Research Lab. 
Shailcross Mfg. Co. 


AUDIO-FREQUENCY 
EQUIPMENT 

Amplifier Co. 
Ballantine Labs. 
Boonton Radio Corp. 
Clough-Brengle Co. 
Electro- Medical Lab. 
Electronic Design Corp. 
General Radio Co. 
Geophysical Inst. Co. 
Heiland Research 
Hickok Elec. Inst. Co. 
Lipman Engg. Co. 
McFarlin Co. 
Metron Instrument 
Raytheon Mfg. Co. 
RCA Manufacturing Co. 
Remler Co. Ltd. 
Shalicross Mfg. Co. 
Televiso Co. 
Thordarson Elec. Co. 
Triumph Mfg. Co. 
United Cinephone Corp. 
United Transformer Corp. 
Victor Equipment Co. 
United Sound Eng. Co. 
United Transformer Corp. 
Western Electric 
Westinghouse Elec. & Mfg. 


AUDIO-FREQUENCY OS- 
CILLATORS (See Os- 
cillators, Audio - Fre- 
quency) 


AUTO-COLLIMATORS 
American Inst. Co. 
Clark & Sons 
Fecker, J. W. 
Kolimorgen Optical Co. 


AUTOMATIC (See Con- 
troilers or Regulators) 


AUTOMOTIVE SERVICE 
INSTRUMENTS 

Bacharach Indus. 
Bear Mfg. Co. 
Burton-Rogers Co. 
Cambridge Inst. Co. 
Clough-Brengle Co. 
Eneethard, Chas. 
Hays Corp. 
Hickok Elec. Inst. Co. 
Hy-Ef Electrical Prods. 
Instrument Specialties Co 
Kimble Glass 
Niehoff & Co. 
Potter Co. 
Rieker Inst. Co. 
Westinghouse Elec. & Mfg. 
Weston Elee. Inst. Corp. 


INSTRU. 

ENTS, see also Air- 
craft; Inclinometers, 
Lateral; Indicators. 
Pitch & Bank; Cham- 
bers, Test & Calibra- 
tion, ete. 


Aircraft Indicators Co. 
American Paulin System 
Bailey Meter Co. 
Boston Auto Gage 

De Jur-Amisco Corp. 
Guardian Elec. Mfg. 
Lackner Co. 

Lear Avia., Inc. 
Machlett & Son 

Morey & Jones, Ltd. 
Northern Engraving 
Precision Inst. Corp. 
Sax] Instrument 
Televiso Co. 

Triplett Elec. Inst. 
Weston Elec. Inst. 
Wheeico Instruments 
White & Co., David 


Inst. 


AZIMUTH INSTRUMENTS 


Bliss & Co. 

Eastern — Co. 
Fecker, J. 

Gaertner Scientine Corp. 
Kern Co. 

Keuffel & Esser Co. 
Kollmorgen Optical Co. 
Negus, T. S. & J. D. 
Pioneer Instrument Co. 
Warren-Knight Co. 


BALANCES (See also ob- 


ject of measurement and 
control) 


For addresses, see pages 1-107—I-118 


BALANCES, Analytical 
Ainsworth & Sons 
Akatos, Inc. 
Becker Inc., Christian 
Central Scientific Co. 
Chicago Apparatus Co. 
Exact Weight Scale Co 
Fisher Scientific Co. 
Heusser Instrument 
Keller Mfg. Co. 
Microchemical Service 
Pfaltz & Bauer. Inc. 
Seederer-Kohlbusch, Inc. 
Suter, Alfred 
Thomas Co., Arthur H. 
Torsion Balance Co. 
Troemner, Henry 
Voland & Sons, Inc. 


BALANCES, Assay 
Ainsworth & Sons 
Becker Inc., Christian 
Central Scientific Co. 
Chicago Apparatus Co. 
Exact Weight Scale 
Heusser Instrument 
Keller Mfg. Co. 
Roller-Smith Co. 
Seederer-Kohlbusch, Inc. 
Torsion Balance Co. 
Troemner, Henry 
Voiland & Sons, Inc. 


BALANCES, Automatic 
Recording 
Roller-Smith Co. 


BALANCES, Bullion 
Becker Inc., Christian 
Exact Weight Scale 
Seederer-Kohlbusch, Inc. 
Torsion Balance Co. 
Troemner, Henry 
Voland & Sons, Inc. 


BALANCES, Gas Density 
Central Scientific Co. 
Refinery Supply Co. 


BALANCES, Hydrostatic 
Central Scientific Co. 
Chicago Apparatus Co. 
Seederer-Kohlbusch, Inc. 


BALANCES, Jewelers 
Becker Inc., Christian 
Seederer-Kohlbysch, Inc. 
Torsion Balance Co. 
Troemner, Henry 
Voland & Sons, Inc. 


BALANCES, Joly’s 
Central Scientific Co. 
Welch Mfg. Co 


BALANCES, Magnetic 
Becker Inc., Christian 
Seederer-Kohlbusch, Inc. 
Torsion Balance Co. 


BALANCES, Magnetic 
(Geophysical) 
Geophysical Inst. Co. 


BALANCES, Mlcre 
Ainsworth & Sons 
Akatos, Inc, 

Becker Inc.. Christian 
Central Scientific Co. 
Heusser Instrument 

Microchemical Service 
Pfaltz & Bauer, Inc. 
Thomas Co., Arthur H 
Torsion Balance Co. 

Voland & Sons, Inc. 


BALANCES, Precision, for 
Weights & Measures 

Ainsworth & Sons 
Akatos, Inc. 

Becker Inc., Christian 
Central Scientific Co. 
Exact Weight Scale Co. 
Heusser Instrument 

W. & L. E. Gurley 
Howe Scale Co. 

Jacobs Bros. Co. 
Newark Scale Works 
Pfaltz & Bauer, Inc. 
Roller-Smith Ce. 
Seederer-Kohlbusch, Inc. 
Torsion Baiance Co. 
Troemner, Henry 
Voiland & Sons, Inc. 
Welch Scientific Co. 


BALANCES, Pulp 
Ainsworth & Sons 
Becker Ine., Christian 
Centra) Scientific Co. 
Exact Weight Scale 
Heusser Instrument 
Jacobs Bros. Co. 
Seederer-Kohlbusch, Inc 
Torsion Balance Co. 


er, Henry 
Voland & Sens, Inc. 
Williams Apparatus Co. 


BALANCES, Specific 
Gravity 


Baird Associates 

Becker Inc., Christian 
Scientific Co. 

Chicago Apparatus Co. 
Exact Weight Scale Co. 
Heusser Instrument 
Humboldt Mfg. Co. 
Newark Scale Works 
Pfaltz & Bauer, Inc. 
Ruehfel Co. 
Seederer-Kohlbusch, Inc. 
Torsion Balance Co. 
Troemner, Henry 


— Surtace Ten- 


Beker Inc., Christian 
Central Scientific Co. 
Roller-Smith Co. 


Seederer-Kohlbusch, Inc. 


Torsion Balance Co. 


BALANCES, Triple Beam 
Ainsworth & Sons, Inc. 
Dietert Co., Harry W. 
Exact Weight Scale Co. 
Fisher Scientifie Co. 
Seederer-Kohlbusch, Inc. 
Troemner, Henry 
Weich Mfg. Co. 


BALANCES, Velumetrie 
Flask 


s 
Becker Inc., Christian 
Seederer-Kohlbusch, Inc. 
Torsion Balance Co. 


BALANCES, Westphal 
Becker Inc., Christian 
Central Scientific Co. 
Chicago Apparatus Co. 
Eimer & Amend 
Pfaitz & Bauer, Inc. 
Newark Scale Works 


Seederer-Kohlbusch, Inc. 


Torsion Balance Co. 
Troemner, Henry 


BALANCING MACHINES, 


Dynamic 
Ajax Engg. Co. 
Annis Co. 

Bear Mfg. Co. 
Electrocon Corp. 
Ferner Co. 


General Elec. Co. 
Gisholt Machine Co. 
Globe Tool & Engg. 
Olsen Testing Machine 
Suter. Alfred 

Waugh Labs. (portable) 


BALANCING MACHINES, 
Static 

Ajax Engg. Co. 
Anderson Bros. Mfg. Co. 
Bear Mfg. Co. 
Commerce Pattern Fay. 
Ferner Co. 
Gisholt Machine Co. 
Globe Tool & Engg. 
Ideal Commutator Dresser 
Olsen Testing Machine 
Suter, Alfred 
Taylor Mfg. Corp. 
Toledo Scale Co. 


mee 4 INSTRU- 
MENTS, Crime 
Detection (See Micro- 
scopes, Ballistic Com- 
parison) 


BALLISTIC INSTRU- 
MENTS, Electrical 

Cambridge Inst. Co. 
General Elec. Co. 
Leeds & Northrup Co. 
Precision Ther. & Inst. 
Rawson Electrical Inst. 
Rubicon Go. 
Sensitive Kesesr-+ Inst. 
Westinghouse Elec. & Mfg. 


BALLISTIC INSTRU- 
MEN Ordnance 
euas & Lomb Opt. 
Cambridge Inst. Co. 
Precision Ther. & Inst. 


BANK & TURN INDICA. 
TORS 


Burton Mfg. Co. 
Schwien Engineering 


BARKOMETERS 
Central Scientific Co. 
Eimer & Amend 
Fleischhauer & Son 
G. M. Mfg. Co., Inc. 
Griebel Instrument Co. 
H-B Inst. Co., Inc. 
Moeller instrument Co. 
Precision Therm. & Inst. 
Ruehfel Co. 

Schultheis Corp. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


BAROG RAPHS 
(See Barometers, Re- 
cording) 


BAROMETERS, Altitude 
American Askania Corp. 
Am. Paulin System 
Friez & Sons 
Fuess, Inc. 

Green, Henry J. 
Kenyon Instrument Co. 
Keuffel & Esser Co. 
Kolisman Inst. Co, 
Mine Safety App. Co. 
Pioneer Inst. Co. 
Precision _ 
Taylor Inst. Cos. 
Technicraft Engg. 
Warren-Knight 


BAROMETERS, Aneroid 
Am. Paulin System 
Central Scientific Co. 
Fee & Stemwedel 
Friez & Sons 
Fuess, Inc. 

Kenyon Instrument Co. 
Keuffel & Esser Co. 
Kolisman Inst. Co. 
Pioneer Instrument Co. 
Precision Instrument 
Scientific Inst. Co. 
Taylor tast. Cos. 
Testrite Instrument Co. 
Warren-Knight Co. 


BAROMETERS 
Alpha Instr 
Central Scie: 
Chicago Apperatus Co 
Defender Automatic R 
Eimer & Amend * 
Fisher Scien: Co 
Friez & Sor 
Fuess, Inc. 

Gaertner Scientifio 
Green, Henry 
Koester Co, 

anning, Maxwellg 7 
Moeller ieetrument a” 
roa Instrument Co. 
recision Thermo 
Sargent & ( er 
Scientific Inst. Co 
Specialty Glass (o 
Tagliabue Mfg. 6p. 
Baal Inst. Cos, 
ng Instrument 

Weksler Thermometer” 
Welch-Mfg. Co 

BAROMETERS, R 
Aerological Deve’ iooen" 
Am. Paulin System 
Bristol Co. 

Brown Inst. Co. 
Foxboro Co. 
Friez & Sons 
Fuess, Inc. 
Green, Henry J 
Hathaway instrament 
Impact Register 
Kenyon Instrument Co 
Keuffel & Esser Co, 
Taylor Inst. Cos. 
Vehling Instrument Co, 
BAROMETRIC PREs. 
SURE INDICATORS 
Am. Paulin System 
Bristol Co. 
Fee & Stemwede! 
Foxboro Co. 
Friez & Sons 
Fuess, Inc. 
Kenyon Instrument Co. 
Keuffel & Esser Co, 
Kolisman Inst. Co, 
Manning, Maxwell &Moore 
Pioneer Instrument Co 
Precision Therm. 
Tagliabue Mfg. Co. 
Taylor Inst Cos. 
Uehling Instrument Co, 
Warren-Knight Co 
BAROMETRIC PREs. 
SURE RECORDERS 
(See Barometers, Re. 
cording) 

BATTERIES, Dry 
Burgess Battery Co. 

BATTERY CHARGERS 
Automatic Electric Co, 
Benwood Linze 
Control Corp. 
Cutler-Hammer, Inc. 
Electrical Facilities, Ine. 
Ferranti Electric, Inc. 
General Electric Co. 

Hy Ef Electrica! Products 
Mallory & Co. 

Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg 

BATTERY ELIMINATORS 
Automatic Electric Co. 
Benwood Linze 
Electro Products Labs, 
National Time & Signa 
RCA Manufacturing 

Standard Electric Time Co. 

BATTERY TESTERS (See 

Testers, Battery) 

BEAM COMPASSES (Se 

Drawing Instruments) 

BEARING CIRCLES 
Alpha Instrument Co. 
Buhl Optical 
Kollmorgen Optical Co 

BEARING TESTERS (See 

Testers, Bearing) 

BEATING TESTERS (Se 

Testers, Beating) 

BELLOWS, METALLIC 
Clifford Mfg. Co. 
Fulton Sylphon Co. 

BENCHES, Optical 
Baird Associates 
Bausch & Lomb 
Cambridge Inst. Co. 
Central Scientific Co. 
Chicago Apparatus Co 
Mico Instrument Co. 
Carl Zeiss, Inc. 
Frober-Faybor Co 
Fuess, Inc. 

Gaertner Scientific Corp 
Geophysical Inst. Co. 

Jarrell-Ash Co. 

EB. Leitz, Inc. 


BEVEL PROTRACTORS 
° (See Drawing instru- 
ments) 


BINNACLES (See Nauti- 
eal Instruments) 


BINOCULARS i 
Alpha Instrument “© 
Am. Telescope Labs. 
Bausch & Lomb Optical 
Buhl Optical 
Clark & Sons 
Kern Co. 

Leitz, Inc. : 
Testrite Instrumen' © 
Warren-Knight Co 
Wollensak Optical ‘ 
Zeiss, Inc., Carl 


Mercuria) 
it Co, 
he Co, 
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hig! or moderate precision. 


Fr locating faults in communication circuits, Type U Test Set 
js o itstandingly rapid, accurate and convenient. Limit Bridges, 





F - d-c or a-c resistance measurements, or for a-c measurements 
of i) luctance, capacitance and phase angle, we furnish bridges of 





BINOCULARS, Polarizing, BOMBS, Reid Vapor Pres- 
sure 


Variable Density, ete. 
Amer. Telescope Labs. American Inst. Co. 
Polarizing Inst. Central Scientific Co. 


Co. 
glOLOGICAL SPECIMENS Daniel Orifice Fitting 


Central Scientific Co. Precision Scientific Co. 
Chicago Apparatus Co. Refinery Supply Co. 
General Biological Sup. Tagliabue Mfg. Co. 


BLAST METER (See Flow BOMBS, Sodium Peroxide 


Meters. Blast) Parr Instrument Co. 
BOILER METERS BOMBS, Specific Gravity 
American Meter Co. Central Scientific Co. 
Bailey Meter Co. Daniel Orifice Fitting 
Brooke Engineering Refinery Supply Co. 
Brown Inst. Co. BOMBS, Sulphur 

Ess Inst. Co. Central Scientific Co. 
Fischer & Porter Parr Instrument Co. 
Foxboro Co. BOMBS, Temperature 
Hays Corp. Martin Decker Corp. 
Henezey Co. BORE INSPECTION IN. 
Leeds & Northrup STRUMENTS (See Tele- 
Republic Flow Meters scopes, Bore, Inspection) 
Tagliabue Mfg. Co. BOTTLES, Cubic Foot 
BOLOMETERS American Meter Co. 
Cambridge Inst. Co. Central Scientific Co. 


Hoffman Co., 8. O. Fish-Schurman Co. 


testing bottom 3 ole Superior Meter Co. 


Lambert Meter Co., Inc. 
BOMBS, High pressure for = Drocision Scientific Co. 


samples. Ol & Gas = BOTTLES, Specific Gravity 


Precision Scientific yVidge My, 
Ruska & Co., Inc, ieastieam Siete Co. 
BOMBS, Hydrogenation 


BOMBS, Lean Oli Corning Glass Works 
Daniel Orifice Fitting Co. A 
BOMBS, Micro Combustion § = richer Scientific Co. 


Parr Instrument Co. Kimble Glass Co. 
BOMBS, Oxygen Scientific Glass App. 
Parr Instrument Co. Specialty Glass Co. 


Central Scientific Co. 
Parr Instrument Co. Chicago Apparatus Co. 








BAILEY 
BOILER METER 


@This dependable and accurate guide to 
maximum combustion economy is easily under- 
stood and followed by operators. It indicates, 
tecords and integrates Steam Flow from the 
boiler, records Air Flow supplied for combus- 
tion, and records Flue Gas _eemmnele 

Best combustion efficiency is secured by 
keeping Steam Flow and Air Flow pens together 
so that the records coincide one upon the other. 
The record of flue gas temperature when com- 
pared with that of Steam Flow shows the condi- 
tion of baffles and tubes, and indicates heat 
absorption efficiency. 

The Bailey Steam Flow-Air Flow Boiler Meter 
reduces fuel costs, lessens maintenance and 
outage, lowers standby costs and adds capacity. 
It is suitable for boiler plants operating units 
of 100 h.p. or more fired with stokers, pulverized 
coal, gas, oil or other fuels. 

In order to obtain the maximum benefit from 
the Bailey Boiler Meter, it should be made an 
integral part of a Bailey Combustion Control 
System so that combustion losses are auto- 
matically corrected for even as they tend to 
appear. 

_ For further details, refer to Sweet's Engineer- 
ing Catalog or send for a copy of bulletin No. 46. 


BAILEY METER COMPANY 


1041 IVANHOE ROAD . CLEVELAND, O 
Bailey Met: pany Ltd, Montreal ) 





BRIDGES, 





WHEATSTONE - KELVIN - SCHERING - HOOPES 


BINOCULARS to BURETTES 


FOR RESEARCH AND TESTING 


MEASURING INSTRUMENTS : TELEMETERS * AUTOMATIC CONTROLS *  HEAT-TREATING FURNACES 





BOTTLES, Weighing 


Ace Glass Inc. 
Central Scientific Co. 
Chicago Apparatus Co. 
Eimer & Amend 
Fish-Schurman Co. 
Fisher Scientific Co. 
Kimble Glass Co. 
Scientific Glass App. 
Specialty Glass Co. 


BOXES, Ayrton Shunt 


Rubicon Co. 
Shallcross Mfg. Co. 


BOXES, Ratio 


Cambridge Inst. Co. 
Daven Co. 

General Radio Co. 
Rubicon Co. 

Sensitive Research Inst. 
Shallcross Mfg. Co. 


BOXES, Resistance 


American Automatic Elec. 
Cambridge Inst. Co. 
Chicago Apparatus Co. 
Clough-Brengle Co. 
Daven Co. 

General Radio Co. 
Leeds & Northrup 

Meter Devices Co. 
Muter Company 

Ohmite Mfg. Co. 
Rubicon Co. 

Sensitive Research Inst. 
Shallcross Mfg. Co. 
Triumph Mfg. Co. 
Welch Mf. Co. 


BOXES, Thermostat 


Andrew, Victor J. 


Thwing-Albert 
BRAKE TESTING METER 


(See Testers, Brake) 


— ELECTRICAL, 
“Cc. 


Andrew, Victor J. 
Cambridge Inst. Co. 
Clough-Brengle Co. 
Daven Co, 

Electronic Design Corp. 
General Elec. Co. 
General Radio Co. 
Leeds & Northrup Co. 
Rubicon Co. 

Shallcross Mfg. Co. 
Supreme Inst. Corp. 
Tobe Deutschmann Corp 
Waugh Laboratories 


Capacitance 
Aerovox Corp. 
Cambridge Inst. Co. 
Central Scientific Co. 
Clough-Brengle Co. 
Electronic Design Corp. 
General Elec. Co. 
General Radio Co. 
Industrial Inst. Ine. 


Jackson Electrical Inst. 


Leeds & Northrup Co. 
Rubicon Co. 
Solar Mfg. Corp. 


Tobe Deutschmann Corp. 


Triplett Elec. Inst. Co. 
Triumph Mfg. Co. 


BRIDGES ELECTRICAL, 


Conductivity 


Cambridge Inst. Co. 
Central Scientific Co. 
Industrial Inst. Inc. 
Leeds & Northrup Co. 
Rubicon Co. 
Shallcross Mfg. Co. 


— ELECTRICAL, 
-c. 


Eppley Laboratory, Inc. 
General Radio 

Leeds & Northrup 
Photobell Corp. 
Rubicon Co. 

Shallcross Mfg. 


BOESER. ELECTRICAL, 


oopes 
Leeds & Northrup Co. 


BRIDGES, ELECTRICAL, 


Impedance 
Daven Co. 
General Radio 
Hewlett-Packard 
Leeds & Northrup 
Photobell Corp. 


ELECTRICAL, 


For addresses, see pages 1-107—1-118 


for production testing of condensers or resistors, read directly 
in per cent deviation from standard. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 


















BRIDGES, ELECTRICAL ee ELECTRICAL, BRIDGES, ELECTRICAL 
‘0 


Inductance wer-Factor . 
Andrew, Victor J. Cambridge Inst. Co. Wheatstone (Cont'd) 
Associated Research Clough-Brengle Co. Chicago Apparatus Co. 
Cambridge Inst. Co. General Electrio Co. Daven Co. 

Daven Co. General Radio Co. General Elec. Co. 
General Radio Co. Industrial Instruments General Radio Co. 
Industrial Instr. Inc. Leeds & Northrup Co. yop ge aS 
: or p Ce. 
pnw TOR ap hee BRIDGES. ELECTRICAL, Murer Company 
Rubicon Co. : Slide Wire Roller-Smith Co. 
ic aoe CO. Cambridge Inst. Co ee ae 
ie - UO. Shalicross Mfg. Co. 
United Transformer Corp. Central Scientific Co. Sticht Co., Inc. 
BRIDGES, ELECTRICAL, Leeds & Northrup Co. Tagliabue Mfg. Co. 

Kelvin Meter Devices Co. Thwing-Albert Inst. Ge. 
Beck Bros. Roller-Smith Co. Waugh Laboratories 
Cambridge Inst. Co. Rubicon Co. Welch Mfg. Co. 
General Elec. Co. Shalicross Mfg. Co. 

Leeds & Northrup Co. Sticht Co., Inc. B.T.U. INDICATORS 

Rubicon Co. Tagliabue Mfg. Co. Central Scientific Co. 

Shallcross Mfg. Co. Welch Mfg. Co. Cutler-Hammer, Ine. 

Tagliabue Mfg. Co. BRIDGES, ELECTRICAL, Precision Scientific 
BRIDGES, ELECTRICAL, Vacuum Tube 

Limit ania Andrew, Victor J. BURETTES 
Rubicon Co. Central Scientific Co Ace Glass Inc. 
Shallcross Mfg. Co Electronic Prod. Co. Burrell Teoh. Supply 

ens Fisher Scientific Co Central Scientific Co. 
BRIDGES, ELECTRICAL, General Radio Co. Eimer & Amend 

Megohm RCA Manufacturing Fish-Schurman Co. 
Associated Research, Inc. Shallcross Mfg. Co. Fisher Scientific Co. 
Beck Bros. Televiso Co. Hays Corp. 

Cambridge Inst. Co. Triplett Elec. Inst. Co. Kimble Glass Co. 
Clough Brengle Co. Triumph Mfg. Co. Macalaster Bicknell Co. 
General Radio Co. Machlett & Son 
Industrial Instruments BRIDGES, ELECTRICAL, Microchemical Service 
Leeds & Northrup Co. Wheatstone Rascher & Betzold 

RCA Manufacturing Beck Bros. Sarrent & Co. 
Roller-Smith Co. Cambridge Inst. Co. Scientific Glass App. Co. 
Shallcross Mfg. Co. Central Scientific Co. Scientific Instr. Co, 
Triumph Mfg. Co. (Cont'd) Specialty Glass Co. 





We manufacture bellows and bellows 
assemblies ready for installation in 
steam traps, relief valves, temperature 
regulators, pressure regulators, air valves, 
and other automatic temperature and 
pressure controls. Complete engineering 
service. 


® Produced Hydraulically by. 
CLIFFORD MANUFACTURING CO. 


CHICAGO 564 E. First Street, Boston DETROIT 


PRODUCERS OF BELLOWS EXCLUSIVELY 
SERVING AUTOMATIC CONTROL MANUFACTURERS 

































































































































CABIN PRESSURE CONTROLS to CALIPERS 





@ WHETHER for the inexpensive 
servicing or shop instrument, or 
again for the costliest laboratory or 
other precision instrument, Aerovox 
has the correct capacitor best meet- 
ing the requirements of designer, 
maker, user. 


STANDARD... 


If economy is the prime consideration, and 
the needs are usual, there are standard 
type Aerovox Capacitors. Our general 
catalog lists the outstanding choice of so- 
called radio capacitors, carefully made 
yet available at mass-production prices. 
These are the types serving daily in mil- 
lions of home radio sets and other equip- 
ment, year after year, with a truly envi- 
able record for performance and life. 


HEAVY-DUTY... 


If superlative performance and life are 
sought, in keeping with highest instru- 
ment-making standards, then Aerovox sug- 
gests its so-called transmitting capacitor 
line of heavy-duty types. These are avail- 
able in electrolytic, paper, oil and mica 
types. Heretofore considered special or 
made to order, these types are now stand- 
ard items, generally available, subject to 
existing priorities, of course. 


SPECIAL... 


Lastly, if your needs are most unusual, 
then Aerovox will work with you in de- 
signing and producing those special or ex- 
clusive types. With so many basic types to 
draw upon—a real choice of containers, 
sections, terminals, mounts, etc.—we can 
quickly and economically produce out-of- 
the-ordinary capacitors to meet those ex- 
traordinary requirements. 









PARR INSTRUMENT 4 





CABIN PRESSURE CON- 
TROLS (Aeroplane) 
Schwien Engineering 


CABINETS, for Electrical 
& Transmission Equip. 
Falstrom Co. 
Kirk & Blum Mfg. Co 


CABLE TESTERS (See 
Tosters, Cable) 


CALIBRATING EQUIP- 
MENT for Electrical 
Instruments & Meters 

Associated Research, Inc. 
Beck Bros 

Cambridge Inst. Co. 
Commercial Engineering 
Daven Co. 

Eastern Specialty Co. 
Electric Tachometer Corp. 
Electrical Facilities, Inc. 
Ferranti Electric, Inc. 
General Electric Co. 

Gray Instrument Co 
Hathaway Instrument Co 
Helland Research 
Hewlett-Packard 

Leeds & Northrup Co. 
Measurements Corp. 
Premier Crystal Labs. 
RCA Manufacturing 
Roller-Smith Co. 

Rubicon Co. 

Shalicross Mfg. Co. 
Standard Electric Time 
Televiso Co. 
Thwing-Albert Instrument 
Western Electro-Mech 
Weston Electrical Inst. 


CALIBRATING EQUIP- 
MENT for Testing Ma- 
chines 

Baldwin Southwark 
Commercial Engineering 
Dillon & Co., Inc., W. C 
Hathaway Instrument Co 


Laboratories engaged in scientific +. 
search, industrial testing, and related 
fields are offered the latest develon. 
ments and the best of construction in 


CALORIMETERS 
OXYGEN COMBUSTION BOMBS 
PEROXIDE COMBUSTION BOMBS 


CATALYTIC HYDROGENATION 
APPARATUS 


MELTING POINT APPARATUS 
FUEL TESTING EQUIPMENT 
BOTTLED GAS VALVES 
TURBIDIMETERS 


Complete information may be readily 
obtained from leading dealers in scien- 
tific apparatus or direct from the factory. 


At your service since 1899 


PAR 








INSTRUMENT 
COMPANY - Moline, Ill. 








INDICATING 





These Are Stock Indicating Calipers 


Made In Two Capacities, 2" and 3" 
The 2” Are Graduated in 1/100" 
The 3” Are Graduated in 1/64” 


Also in Metric System as Follows: 
50 mm. Graduated in 1/5 mm. 
75 mm. Graduated in 1/2 mm. 


Send for Folder 
We also make other calipers to order 
for special capacities, with arms shaped 
for measuring inaccessible sections of 








® Engineering collaboration, recommendations, 
specifications, quotations, samples, to re- 
sponsible parties writing us on their business 


Pittsburgh Instrument castings, etc. 


Saxl Instrument Co. - : 
Thwing-Albert Instrument Special Machine Work for Makers 


CALIPER RULES Instruments and Apparatus. Estimates 


stationery. Catalogs on request. age ag ol Aeieilesiine. 
Lufkin anc 
Millers Falls Co 
Starrett Co.. L. 8. INDICATING CALIPERS CORP. 
a 506 EAST I9th STREET NEW YORK, N. 
Zeiss, Inc., Carl Cable Address: Indcaliper 











CALIPERS, Indicating TELEPHONE: GRAMERCY 5-1294 
Indicating Calipers Co. a 








1-18 For addresses, see pages 1-107—1-118 




















@ Model RC Conductivity 
Bridge—general purpose in- 
strument covering’ entire 
range of conductivity meas- 
urements from concentrated 
acids and alkalis to dis- 
tilled water. With 60 or 
1000 cycle bridge source. 
High degree of accuracy, 
versatile, moderate cost. 


@ Model RN Portable 
Wheatstone Bridge 
with galvanometer 
and 4% v. battery. 
Ratio dials. Built-in 
resistance standards. 
Model RN-2 with 
Murray & Varley 
loops. Model DR Re- 
sistance Decades in 
various ranges up to 

ohms. Also 
Model DK Capaci- 
tance Decades in va- 
rious ranges. 


@ Model P Voltage- 
Breakdown Tester 
simple, positive, safe 
and quick means for 
testing voltage break- 
down of materials 
and components par- 
ticularly in produc- 
tion. Red light flashes 
to indicate break- 
down. Meter provides 
direct-reading volt- 
ages. 0-4000 and 0- 
10,000 v. D.C, Also 
Capacitance & Resist- 
ance Limit Bridges 
for production-test 
speedup. Any unit 
outside limit shows 
up instantly on 
“magic eyes”. 











@ Marked simplification in measurement and control 
functions with corresponding economy but without 
sacrifice of accuracy and dependability—that’s the 
new concept of laboratory and production instru- 
mentation provided by Industrial Instruments: 


In the Laboratory... 


Wide choice of precision instruments for measure- 
ment and checkup, distinguished by modern design, 
simplification, economy. The Conductivity Bridge, 
for example, is for conductivity measurements, rang- 
ing from concentrated acids and alkalis to distilled 
water. Likewise the Megohm Bridge, Wheatstone 
Bridge, Resistance and Capacitance Decades, Dis- 
tilled Water Tester, Solu-Bridges, etc. 


On the Production Line... 


Extremely rugged and simplified instruments for 
use at the hands of industrial workers. Usual deli- 
cate and costly meters replaced by “magic eyes”. 
Various models of Solu-Bridge for conductivity 
checkups of industrial solution concentrations, pur- 
ity of water supply and condensates, progress of 
rinsing operations, etc. Also the Solu-Bridge Con- 
troller which not only checks but also operates 
warning and even the corrective means. Again the 
Lumber Moisture Tester, Voltage-Breakdown Test- 
er, Capacity and Resistance Limit Bridge, etc. 


Write for Information... 


Bulletins describing instruments, cheerfully sent on re- 
quest. Submit your conductivity measurement and checkup 
problems for our engineering advice. Also your production 
test problems. 


MANUFACTURED BY 


Ladystrial Instruments... 


156 CULVER AVENUE 
JERSEY CITY, N. J., U. S. A. 


Instruments: 


Please mention THE 1948 INSTRUMENTS INDEX when writing 














CABIN PRESSURE CONTROLS to CALIPERS 








@ WHETHER for the inexpensive 
servicing or shop instrument, or 
again for the costliest laboratory or 
other precision instrument, Aerovox 
has the correct capacitor best meet- 
ing the requirements of designer, 
maker, user. 


STANDARD... 


If economy is the prime consideration, and 
the needs are usual, there are standard 
type Aerovox Capacitors. Our general 
catalog lists the outstanding choice of so- 
called radio capacitors, carefully made 
yet available at mass-production prices. 
These are the types serving daily in mil- 
lions of home radio sets and other equip- 
ment, year after year, with a truly envi- 
able record for performance and life. 


HEAVY-DUTY... 


If superlative performance and life are 
sought, in keeping with highest instru- 
ment-making standards, then Aerovox sug- 
gests its so-called transmitting capacitor 
line of heavy-duty types. These are avail- 
able in electrolytic, paper, oil and mica 
types. Heretofore considered special or 
made to order, these types are now stand- 
ard items, generally available, subject to 
existing priorities, of course. 


SPECIAL... 


Lastly, if your needs are most unusual, 
then Aerovox will work with you in de- 
signing and producing those special or ex- 
clusive types. With so many basic types to 
draw upon—a real choice of containers, 
sections, terminals, mounts, etc.—we can 
quickly and economically produce out-of- 
the-ordinary capacitors to meet those ex- 
traordinary requirements. 


@ Engineering collaboration, recommendations, 
specifications, quotations, samples, to re- 
sponsible parties writing us on their business 
stationery. Catalogs on request. 








For addresses, see pages 1-107—I-118 
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Laboratories engaged in scientific +». 
search, industrial testing, and related 
fields are offered the latest develo». 
ments and the best of construction ip 


CALORIMETERS 
OXYGEN COMBUSTION BOMBS 
PEROXIDE COMBUSTION BOMBS 


CATALYTIC HYDROGENATION 
APPARATUS 


MELTING POINT APPARATUS 
FUEL TESTING EQUIPMENT 
BOTTLED GAS VALVES 
TURBIDIMETERS 


Complete information may be readily 
obtained from leading dealers in scien- 
tific apparatus or direct from the factory. 

















































At your service since 1899 


PARR Covany! Mone tt 














CABIN PRESSURE CON- 
TROLS (Aeroplane) 
Schwien Engineering 


CABINETS, for Electrical : hy D I Cc ATI N G 


& Transmission Equip. 
Faistrom Co. 
Kirk & Blum Mfg. Co 


CABLE TESTERS (See 
Tosters, Cabie) 


CALIBRATING EQUIP.- 
MENT for Electrical 
Instruments & Meters 

Associated Research, Inc. 
Beck Bros. 

Cambridge Inst. Co. 
Commercial Engineering 
Daven Co. 

Eastern Specialty Co. 
Electric Tachometer Corp. 
Electrical Facilities, Inc. 
Ferranti Electric, Inc. 
sonar Electric Co. 

Gray Instrument Co . . . 
iestkdene Enctrament. Co These Are Stock Indicating Calipers 
Helland Research 

















Leeds & Northrup Co. Made In Two Capacities, 2” and 3" 
wen ny hy Tobe. The 2” Are Graduated in 1/100 
RCA Manufacturing ” ‘ Jha" 
Roiler.Smith Co. The 3” Are Graduated in 1/64 
Shallcross Mtg. C ilso in Metric S Foll 
alicross 9g. Uo. ve ‘ 5 ows: 
Standard Electric Time so m Metric yetem as Fo 5 
Televiso Co. 50 mm. Graduated in 1/5 mm. 
Thwing-Albert Instrument 3 
Western Electro-Mech 75 mm. Graduated in |/2 mm. 
Weston Electrical Inst. 
CALIBRATING EQUIP. Send for Folder 
MENT for Testing Me- 
chines We also make other calipers to order 
Baldwin Southwark . oa A 4 
Ener aaaemtan for special capacities, with arms shapec 
Dillon & Co., Inc.. W. C. for measuring inaccessible sections of 
Hathaway Instrument Co - 
Pittsburgh Instrument castings, etc. 
Sax! Instrument Co. 
Thwing-Albert Instrument Special Machine Work for Makers 
CALIPER RULES Instruments and Apparatus. Estimates o 
Brown & Sharpe . > 
Lufkin rc Application, 
Millers Falls Co. 
Starrett Co., Le 8. INDICATING CALIPERS COR?. 
oo 506 EAST 19h STREET NEW YORK, N. \ 
Zeiss, Inc., Carl Cable Address: Indcaliper 
CALIPERS, Indicating TELEPHONE: GRAMERCY 5-1294 


Indicating Calipers Co. aon! 




















@ Model RC Conductivity 
Bridge—general purpose in- 
strument covering entire 
range of conductivity meas- 
urements from concentrated 
acids and alkalis to dis- 
tilled water. With 60 or 
1000 cycle bridge source. 
High degree of accuracy, 
versatile, moderate cost. 


@ Model RN Portable 
Wheatstone Bridge 
with galvanomete! 
and 4% v. battery. 
Ratio dials. Built-in 
resistance standards. 
Model RN-2 with 
Murray & Varley 
loops. Model DR Re- 
sistance Decades in 
various ranges up to 
999,999 ohms. Also 
Model DK _ Capaci- 
tance Decades in va- 
rious ranges. 


@ Model P Voltage- 
greakdown Tester 
simple, positive, safe 
and quick means for 
testing voltage break- 
down of materials 
and components par- 
ticularly in produc- 
tion. Red light flashes 
to indicate break- 
down. Meter provides 
direct-reading volt- 
ages. 0-4000 and 0- 
10,000 v.. D.C, Also 
Capacitance & Resist- 
ance Limit Bridges 
for production-test 
speedup. Any unit 
outside limit shows 
up instantly on 
“magic eyes”. 














Instruments: 


@ Marked simplification in measurement and control 
functions with corresponding economy but without 
sacrifice of accuracy and dependability—that’s the 
new concept of laboratory and production instru- 
mentation provided by Industrial Instruments: 


In the Laboratory... 


Wide choice of precision instruments for measure- 
ment and checkup, distinguished by modern design, 
simplification, economy. The Conductivity Bridge, 
for example, is for conductivity measurements, rang- 
ing from concentrated acids and alkalis to distilled 
water. Likewise the Megohm Bridge, Wheatstone 
Bridge, Resistance and Capacitance Decades, Dis- 
tilled Water Tester, Solu-Bridges, etc. 


On the Production Line... 


Extremely rugged and simplified instruments for 
use at the hands of industrial workers. Usual deli- 
cate and costly meters replaced by “magic eyes”. 
Various models of Solu-Bridge for conductivity 
checkups of industrial solution concentrations, pur- 
ity of water supply and condensates, progress of 
rinsing operations, etc. Also the Solu-Bridge Con- 
troller which not only checks but also operates 
warning and even the corrective means. Again the 
Lumber Moisture Tester, Voltage-Breakdown Test- 
er, Capacity and Resistance Limit Bridge, etc. 


Write for Information... 


Bulletins describing instruments, cheerfully sent on re- 
quest. Submit your conductivity measurement and checkup 
problems for our engineering advice. Also your production 
test problems. 


MANUFACTURED BY 


Industrial Instruments... 


156 CULVER AVENUE 
JERSEY CITY, N. J., U. S. A. 


Please mention THE 1948 INSTRUMENTS INDEX when writing 










CALIPERS to CELLS 














































Wins Industrial 
Battles Too! 


ACCURACY wins battles, in industry as well as 
on the sea, and potentiometric electrical instru- 
ments have no equal for accurate control of 
processing temperatures and speeds. 

The secret of their accuracy, in most cases, 
is the Eplab Cell, — the standard “‘yardstick’’ 
in measuring unknown voltage for translation 
to temperature or speed. It is ‘‘as standard as 
sterling’’, made for lasting dependability. 


THE EPPLEY LABORATORY, INC, 
Scientific Instruments, NEWPORT, R.1., U.S.A. 


EPLAB CELLS rorntomere 


“AS STANDARD AS STERLING” 














HIGH GRADE 
INSTRUMENT BOXES 


®@ Walnut, Mahogany and other hard 


woods. 


@ Production mounting of hardware, 


handles, catches and braces. 


@ Lacquer and enamel finishing facil- 


ities. 
®@ We develop and design. 
Y our inquiries 


or blueprints will be given 
immediate attention. 


EUREKA MANUFACTURING CO., INC. 


TAUNTON, MASSACHUSETTS 





CALIPERS, Inside & Outside CAMERAS, SCIENTIFIC, CAPACITORS, 
Brown & Sharpe Back Reflection Aerovox Corp 
Farrell-Birmingham Hayes Scientific App. Amer. Automa''c Ele 

(Large for Rolls) CAMERAS, SCIENTIFIC, Cornell Dubi > 
Glogau & Co Diffraction Mallory & Co, 
Indicating Calipers Co. American Inst. Co. Tobe Deutsch mann Com 


Lufkin Rule Co, 
Millers Falls Co. CAMERAS, SCIENTIFIC, CAPACITORS, Previsigg 
Park Sales Motion Picture Leeds & Northrup po, 
Scherr Co., Inc. Bell & Howell CAPACITORS, Variabis 
Starrett Co. Eastern Science Co. Cambridge Inst. Co 
Union Tool Co. Geophysical Inst. Co. Cardwell Mfg. Co, 
Welch Mfg. Co. CAMERAS, SCIENTIFIC, General Radio Co, 
Zeiss. Inc.. Carl Photo Micro (See Mi- Leeds & Northrup ¢¢ 
CALIPERS, Square eroscopes, Metallogra- Millen Mfg. Co y 
Rubicon Co. 


Starrett Co phic) 
CALORIMETERS, Adia- cameras, Television CAPACITY METERS 
Aerovox Corp. 


batic 

Parr Instrument Co. Du Mont Labs., Inc. . 
Andrew, Victor J 

Bernard, H. J 


CALORIMETERS, Coal & CAPACITANCE METERS 
Fuel Andrew, Victor J. \ 
Biddle Co., Jas. G. Clougn-Brengle Co, 
Cambridge Inst. Co. Hickok Elec. Inst. Co, 
Clough-Brengle Co. Industrial Inst. Ino 
Electronic Design Corp. Leeds & Northrup Co, 
Premier Crystal Labs 
Radio ~ Products Co 


Central Scientific Co. 
Emerson Apparatus Co. 
Parr Instrument Co. 
Welch Mfg. Co. 
Precision Therm. General Elec. Co. 
Wilkens-Anderson Co. General Radio Co. 


CALORIMETERS, Gas Jackson Electrical Inst. Rubicon Co. 
American Meter Co. Leeds & Northrup Co. Solar Mfg. Corp. 
Central Scientific Co. Rubicon Co. Weston Elec. Inst. Corp, 
Connelly Iron Sponge Sickles Co. 


CARBON DIOXIDE ME. 
CAPACITORS, Air TERS (See Gas Ana. 
Lambert Meter Co Andrew, Victor J. lyzers, Carbon Dioxide) 
“mc wae y Cambridge Inst. Co. 

Precision Scientific Co. Cardwell Mfg. Corp. CARTERS eee oe RE: 


Precision Thermometer . 
Wilkens-Anderson Co. General Radio Co. lyzers, Carbon Monox. 


CALORIMETERS, Oxygen Leeds & Northruo Co. ide) 
Bomb CAPACITORS, Electrolytic CARBON PILES (s 
Parr Instrument Co. Aerovox Corp. olatire yah > 
CALORIMETERS, Peroxide Cornell Oubilier —_—_ °° 
Bomb General Elec. Co. 
Parr Instrument Co. Magnavox Co. CASES for Instruments 
CALORIMETERS, Steam Mallory & Co. and Tools 
Ellison Draft Gage Co. Potter Co. Eureka Mfg. 
Wilkens-Anderson Co. Tobe Deutschmann Corp. Lewyt Metal Products 


Cutler-Hammer, Inc. 
Hays Corp. 


CAMERAS, Microfilm - Rueckert Mfg. 
Microstat Corp. CAPACITORS, Mica 
Precision Inst. Cambridge Inst. Co. CATHETOMETERS 


Cambridge Inst. Co 
Central Scientific Co 
Ferner Co. 


CAMERAS, SCIENTIFIC Cornell Dubilier 
Abrams Instrument General Elec. Co. 
Baird Associates General Radio Co. 


Bausch & Lomb Opt. 
Cambridge Inst. Co. 
Electro- Medical Lab. 
Fecker, J. W. 


Fuess, Inc. 
Gaertner Scientific Corp 
Mico Instrument Co. 


CATHODE RAY TUBES 


Industrial Inst. Inc. 
RCA Manufacturing Co. 
Leeds & Northrup Co. 


Heiland Research Maliory & Co. (See Oscillographs 
a —" s. O Potter Co. Cathode Ray) 

° ~ 0. ’ 
Kern sy Rubleon Co. CELLS, Concentration 
Mico Instrument Co. Sangamo Electrie Co, Fish-Schurman Corp 
Perkin-Elmer Corp. Sickles Co. Leeds & Northrup Co. 
Zeiss, Inc., Carl Solar Mfg. Corp. Zeiss, Inc. 





COLUMBIA-QUALITY 
Sheet-Metal Components 


36 years’ leadership in 
the fabrication of preci- 
sion - built sheet - metal 
products for leading 
manufacturers of 


INSTRUMENTS 

COMMUNICATIONS 

EQUIPMENT 
SIGNALING EQUIPMENT 
AIR DEVICES, ETE. 





Recorder Case 


CABINETS, CHASSIS, RACKS, PANELS and 
FORMED METAL SHAPES of EVERY DESCRIPTION 


ANY SIZE — ANY GAUGE — ANY FINISH 





You are cordially invited 
to submit blueprints or 
samples for quotation 
without obligation. 


COLUMBIA 
METAL BOX Co. 
260 E. 143 ST., N. Y. C. 





Rectifier Cabinet 














For addresses, see pages 1-107—I-118 
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» “PACKAGED PRODUCTION” 


A NEW STRATEGY FOR BETTER PRODUCTION 


We created “Packaged Production” especially for some very famous 
manufacturers faced with hard-to-solve war production problems. 

Your Metal Fabrications: Precision Machine Work: Electrical & 
Mechanical Assemblies can also be accomplished here under ex- 
ceptionally up-to-date facilities plus carefully engineered methods 
and closely coordinated controls. Whether it's a complete product, or 
an urgently needed part, all the production responsibilities are safe 
in our hands. You have nothing to worry about when you “Let Lewyt 
Do It.” If prior commitments permit, we'll gladly lend you a hand. 







































LEWYT METAL PRODUCTS COMPANY, INC. —~ 60 BROADWAY, BROOKLYN, N. Y. 





MOUNTED AND UNMOUNTED 


PHOTO ELECTRIC CELLS CASES 


FOR PRECISION 
INSTRUMENTS 












Rueckert cases are de- 
signed and constructed 
to give the utmost pro- 
tection to sensitive 
timing and measuring 












HARDWOOD FINISHED GAGE CASE instruments. 


Established in 1890, 
the Rueckert Mfg. Co. 
has had over fifty 
years’ experience in the 
manufacturing of cases 
for chronometers, deck 
watches, ammeters, 
voltmeters, microme- 
ters, small tools, test 
gages, surgical, diag- 
nostic and drafting in- 

IMITATION LEATHER COVERED 
struments. INSTRUMENT CASE : VELVET LINED 


ae EM |RUECK ERT 


WY: 10);7,016).11< 
PHOTO ELECTRIC CELLS +. 69 SPRAGUE ST. PROVIDENCE, R. I. 


REG. U. S, PAT, OFF. 82 Meadow St New Haven, Conn 















NEW MILITARY APPLICATIONS 


Luxtron* self-generating photocells are now filling a 
significant variety of military requirements. In aerial 
photography, pilot training, color photography, and 
other secret developments. 

The staff of the Bradley Laboratories is in excellent 


position to help in special designs required for unusual 
military specifications. 






















Write for illustrated literature. 



























Please mention THE 1948 INSTRUMENTS INDEX when writing 









































































CELLS tw CLOCKS 
CELLS, Conductivity, Elec- CEMENT MOLDS CHEMICAL FEEDERS, OGIRCUIT BR KE 
trical Central Scientific Co Dry & Liquid ANALYZERS . — 
Allied Controls Co. Fisher Scientific Co. Builders-Providence Cincinnati Cl bs 
Cambridge Inst. Co. Humboldt Mfg. Co Cochrane Corp. CLASSIFIERS a 
Central Scientific Co. Precision Scientific Co. Colloid Equip. Co. Size, Air ‘ee 
Coleman Electric Co Standard Concrete App Fischer & Porter Colloid Equi 
Fisher Scientific Co. Gump Co, B. F Federal Pne 
Fredericks, George CEMENT NEEDLE AP-  infilco, Inc am ve _ y 
Gray Instrument Co . PARATUS . Jeffrey Mfg. Co. CLINOGRAPHS Hole 
Industrial Instruments Fisher Scientific Co. Omega Machine Co. Geophysical ! 
Leeds & Northrup Co. TIumboldt Mfg. Co. Richardson Scale Co. Sperry-Sun W rt 
cae & Ge. ‘ CENTRIFUGES Wallace & Tiernan Prod gy oe 4 3 
Scientific Glass App. Clay-Adams Co CHEMICAL PORCELAIN unerCo Ma , 
CELLS, Conductivity, Ther- Fisher Scientific Co (See Porcelain, Labor. _ Moeller Inst. C 
ma International Equipment atory) CLOCKS, Maste 
Cambridge Inst. Co. Precision Scientific Co. Cincinnati Tir 
Central Scientific Co Sargent & Co c satay rt LA bry Gaertner Scien . 
Gow-Mac Instrument Co. Technical Products Co. Controll Automat! General Elec : 
Lantz-Phelps Corp Williams Apparatus Co Chi - ers, Automatic, Howard Clock : 
Leeds & Northrup Co. CENTRIFUGES Paper csshaner « ESTING sea pm B Mach : 
* Nat Time 
CELLS, Kerr resting APPARATUS (See Paragon Electr 
Batcher, Ralph R Williams Apparatus Co. Testers, Chlorine) Standard Elec. Time 
General Physical Lab CENTRIFUGES, Oil Test- guoKes Stromberg Ele¢ 
CELLS, Photoelectric ing " Amplifier Co Thomas Clock 
Bradley Labs. Boekel & Co. Andrew, Victor J. Waltham Watch 
Sei oi > Braun Corp. . Warren Telech: 
Burt Scientific Labs -. ~ . Annis Co. 
Continental Elec. Co Central Scientific Co. Clough-Brengle Co. Zenith Electric 
De Jur-Amsoo Corp. Eclipse Aviation Martin Decker Corp. CLOCKS, Minute | mpuiss 
Eby, Ine. International Equip. Mallory & Co. & Synchronous 
Electronic Lab Moelier Inst. Co. Ohmite Mfg. Co. Cincinnadi Time 
GARCEAU CHRONOG RAPH Electronic. Prod. Co Precision Scientific Co. Raytheon Mfg. Co. Cramer & Co., | 
Emby Products amg Mfg. Co. Sickles Co. Elec. Tachometer Corp 
Fredericks, George — Tena Thordarson Elec. Co. General Elec. Co 
. . . D. T 5 T 3 ‘ > ‘ 
Inkless Recording with Inertialess ee Wemaneeniae aie ee Ce eee eek Produ 
yeneral Scientific Corp CHOKES, Precision meter- Internationa! Bus. } 
\ ° G-M Labs. CHAINS, SURVEYOR’S ing for flowtests on National Time & gna 
i farking System Hickok Elec. Inst. Co. (See Surveying In- oilwells Paragon Electric 
Lumenite Elec. Co. struments) Ruska & Co., Inc Standard Elec. Time Co 
Pfaltz & Bauer, Inc CHAMBERS, TEST & CHRONOSCOPE ' Stromberg Elect 
> avai > i _ ¢ . Photobell Corp. y Thomas Clock ( 
Models available with speed ranges Peet oan CALIBRATION Rawson Elec. Inst. Sean Giteeee 
RCA Manufacturi 0. BFOlOgic pvelopments Zenith Electric ( 
from 1 cm. per hour to 100 cm. per kL. eeaeealia American Coils, Inc. Se tee Co gama. On 
: Rhamstine, J. Thos American Instrument Co. Aristo Import Co. Chelsea Glock co 
second and with up to 25 traces. Sup- United -Cinephone Corp peng arp mage Burke, Louis Cincinnati Time R 
: s : i Vacutron, Inc. entie Rohinaration Cambridge Inst. Co. General Elec. Co. 
plied with plain or printed charts. eee, @2iis. = ine Clebar Watch Co. Howard Clock Pr 
/ Weston Elec. Inst. Corp. . , . Ducommun Co. International Bus. M 
Tenney Engineering Electro-Medical Lab National Time "7 
CELLS. Standard York Ice Machinery Corp. “gate h ig ~ab. National Time & 
| Cambridge Inst. Co Esterline-Angus Co. Roth Bros. Chronometer 
: e Eppley Lab F ’ CHECKERS, RADIO TUBE Fecker, J. W. Stromberg Electric « 
/ Leeds & Northrup Co. (See Analyzers, Radio Gaertner Scientific Corp. Thomas Clock (x 
Rubicon Co. Set) Jaeger Watch Co. CLOCKS, Secondary 


ELECTRO-MEDICAL Tagliabue Mfg. Co. CHEMICAL FEEDERS,  jardur Import Co. ‘American Automatic Ele 


Thwing-Albert Automatic pH Control Cincinnati Time Rec 





i 2 “ Precision Thermometer 
| ‘LABORATORY, INC. |, Wetton Ele inst. Core, miectronie Prod, Co. ath Bros, Chronometer «General Elee. Co. 
| ’ . augh Laboratories : ~ 
| , Infilco, Inc. International Bus. Ma 
HOLLISTON, MASSACHUSETTS, U.S.A. 2 oe 6 ene International Filter Co. CHRONOMETERS National Time & Signa 
i Mak be Fl me b amma Leeds & Northrup Co. Bliss & Co Standard Elec. Time 
| Makers of the Electroencepbalograp CEMENTING GAGES (See _— Tagliabue Mfg. Co. Negus, T. S. & J. D. Stromberg Electri 
| Gages, Cementing) Wallace & Tiernan Roth Bros. Chronometer Thomas Clock Co 
| 














FOR TESTING INSTRUMENTS 


7 
AT LOW TEMPERATURES Seite EBY rrooucts 


Constant Temperature 
<Q DRY-ICE CABINET ARE STANDARD WITH 
The U. S. Army & Navy! 


ELECTRICAL, RADIO AND | | 
INSTRUMENT MANUFACTURERS 











Two Temperature Ranges: 


| 0° to —90°F. 220°F. to —90°F. 
Constancy: + 14°F. 








A reliable, convenient, 
trouble-free and speedy 
means of obtaining 
the temperatures re- 
quired for testing in- 
struments, aircraft 
equipment, and many 
































i materials to determine oh” . =e i 
| their performance, We invite your inquiries for it 
urability, etc. at low 5) 
temperatures. Photoelectric Cells Cables with Plugs Attached " 
Low temperatures Remote Controlled Burglar Special Sub or Complete Assemblies i 
are obtained quickly Alarm Systems Screw Machine Parts q 
(from 85° to —90°F. Photoelectric Cell Special Molded Parts : 
in 30 min.), and can Raley Unity Banens Plugs ” 
be held at 90°F rm Standard Insulated Binding Posts Rubber Ear Cushions 5 
hieat ’ Standard Metal Binding Posts Head and Chest Sets 
ea van 's°F “or an Special Metal Binding Posts Terminals—for Ignition Systems j 
ture oO Ss - fOr 2 Molded Bakelite Male Plugs Special Test Sets i 
hours with 60 Ib. of Molded Bakelite Female Plugs Laminated Terminal Strips 
dry ice. Molded Bakelite Sockets Telephone, Telegraph and Radio | | 
Dry ice capacity, Jacks—Telephone, Telegraph, Radio Apparatus | 
75 tb. Ww . i 
ab rite for é 
Working chamber, . COMPLETE UNITS — SUB-ASSEMBLIES — im 
24x24x24 in. Bulletin D-2111 7 
COMPONENT PARTS i @ 
AMERICAN INSTRUMENT CO . 
HUGH H. EBY, INC. it 
8010 GEORGIA AVENUE - SILVER SPRING, MARYLAND 4702 STENTON AVE. PHILADELPHIA, PA. | : ; 
15 






For addresses, see pages 1-107—I-118 
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Specializing in CHRONOMETERS and STOP WATCHES 
Largest and best-equipped chronometer shop in 
America. 


Our expert mechanics are specially trained to han- 
dle the intricacies of fine chronometers, stop 


watches, etc. 


Manufacturers of mounted chronometer watches 


and torpedo boat watches. 


Dealers in and importers of marine sextants and 


marine chronometers. 


Manufacturers of replacement parts for chron- 


Contractors to the U. S. 
ometers. 


Navy, Maritime Commis- 
sion, Coast Guard and 
U.S. Army. 


Experts on repairing com- 
plicated time-keeping 
mechanisms. Marine 
chronometers. Aviation 


chronographs. 


Estimates gladly fur- 


nished on request. 





* 


ROTH BROS. CHRONOMETER CO. 


Largest Chronometer Repair Shop in America 


104 EAST 23rd STREET, NEW YORK, N. Y. 








Please mention THE 1943 INSTRUMENTS INDEX when writing 


* 


































































































CLOCKS to COMPASSES 





CLOCK 
MOVEMENTS 


for 


RECORDING 





INSTRUMENTS 





High Grade 8 Day 





and Motor Wound 





Movements of Fine 





Quality Built for 





LONG LIFE 








CHELSEA CLOCK CO. 


300 Everett Ave., Chelsea, Mass. 
ESTABLISHED 1886 





sensitive meters 


etc. 


{10 Potter St. 





REMINGTON ARMS CO. 


CHRONOSCOPE 





Accurate Within 1% 
Between 
1 & 200 Milliseconds 


Inquiries Invited 
Dynamometers, wattmeters, milliam- 
meters and voltmeters. Also uitra- 


D.C., fluxmeters, 
meters from full scale 120 volts to 
over 20,000 volts, thermocouples, 
earth current meters, cable testers, 


Special Apparatus Built to Order 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


Branch: 15 East 26th St., New York City 


Representative: 
4358 W. Roosevelt Rd., Chicago, Ill. 


both for A.C. & 
electrostatic volt- 


Cambridge, Mass. 


E. N. Webber 





you. 


level, etc. 


available. 


Gary 





> 


Possibly a license from us 
under basic method — U. §, 
Patent No. 1,885,048 and our 
related patents—would help 


A modulated remote move- 
ment by single series circuit 
independent of voltage—AC 
or DC. Indicates—or controls 
by—variations in any physi- 
cal conditions, such as pres- 
sures, temperature, liquid 


Millions of licensed instru- 
ments in service. 


Engineering cooperation 


We do NOT manufacture 
instruments 


THE ANDERSON COMPANY 








CLOCKS, Standard 


Gaertner Scientific Corp. 


Jaeger Watch Co 
Kolisman inst. Co. 
Standard Elec. Time 
Waltham Watch 


CLOCKS, Stop 
Central Scientific Co 
Fish-Schurman Co. 
Glogau & Co. 

Jaeger Watch Co. 
Paragon Electric Co 
Precision Sclentifie Co. 
Standard Elec. Time 
Tagliabue Mfg. Co. 
Thompson Clock Co. 


CLOUD & POUR TEST 
APPARATUS 
Ace Glass Inc. 
American Inst. Co. 
Central Scientific Co 
qporning Glass Works 
isher Scientific Co. 
Humboldt Mfe. Co. 
Moeller inst. Co. 
Precision Scientific Co. 
Ruehfel Co. 
Scientific Inst. Co 
Tagliabue Mfg. Co. 
Western Machinery Co 


COAL METERS 
Bailey Meter Co. 


COIL TESTING EQUIP.- 
MENTS (See Testers, 
Coil) 


COLLIMATORS, Vertical 
Fecker, J. W. 
Pioneer Instrument Co. 
White Co. Inc. 


COLOR ANALYZERS, 
Photoelectric 
Akatos, Inc 
Bausch & Lomb Optical 
Central Scientific Co. 
Eimer & Amend 
Electric Sorting Mach. 
Electronic Laboratory 
Electronic Prod. Co. 
Ess Inst. Co. 
Fisher Scientific Co 
Gaertner Scientific Corp. 
General Elec. Co. 
General Radio Co. 
Jarreli-Ash Co. 
Klett Mfg. Co 
Pfaltz & Bauer, 
Photobel! Corp. 
Pho-Tron Inst. Co. 
Rawson Eleo. Inst. Co. 
Rubicon Co. 
Sax! Instrument Co 
Sheldon Electric Corp 
United Cinephone Corp 


Inc. 


I-24 


COLOR COMPARATORS, COLORIMETER TUBES COLORIMETERS, Visual 


Photoelectric (See Color 


Analyzers, Photoelec- 
tric) 

COLOR COMPARATORS, 
Visual 

Akatos, Inc. 


Baird Associates 

Bausch & Lomb Optical 

Central Scientific Co. 

Electronic Research Labs 

Fischer & Porter Co 
(Cells ) 


Fisher Scientific Co. 
Gaertner Scientific Corp. 
Hellige, Inc 

Jarreli-Ash Co. 

LaMotte Chemical Prod. 
Leitz, Inc. 

Munsell Color Co. 
Rascher & Betzold 
Saxl Instrument Co. 
Tagliabue Mfg. Co. 
Taylor & Co., W. A. 
United Cinephone Corp 


Zeiss, Inc.. Carl 
COLOR GRADERS (See 
Color Analyzers, Pho- 


toelectric) 

COLOR MATCHING OUT- 
FITS (See Color Com- 
parators, Visual) 


(See Colorimeters, Vis- 
ual) 

COLORIMETERS, Photo- 
electric 


American Inst Co. 
Central Scientific Co. 
Electronic Prod. Co. 
General Elec. Co. 
Higgins, Charles F. 
Jarrell-Ash Co. 

Klett Mfg. Co. 
Pfaltz & Bauer, Inc. 
Photobell Corp. 


Sax] Instrument Co, 
Scientific Glass App. 
Technical Products 
United Cinephone Corp. 


COLORIMETERS, Visual 
Akatos, Inc. 
American Inst. Co. 
Bausch & Lomb Optical 
Central Scientific Co. 
Electronic Research Labs. 
Fisher Scientific Co. 
Jarrell-Ash Co. 
Klett Mfg. Co. 


(Cont’d) 


(Cont'd) 
Leitz, Inc. 
Munsell Color Co. 
Rascher & Betzold 
Saxl Instrument Co. 
Spencer Lens Co. 
Tagliabue Mfg. Co. 
Technical Products 
Zeiss, Inc., Carl 
COMBUSTION, Indicators 
and Recorders (See Gas 
Analyzers, Boller Me- 
ters, etc.) 


COMBUSTION CONTROL 


EQUIPMENT (See 
Controllers, Automatic- 
Combustion) 


COMBUSTION FURNACE, 
Laboratory, High Tem- 
peratures, see Furnace, 
Laboratory 


COMMUNICATION MEAS. 
URING INSTRU- 
MENTS 

American Automatic Elec. 
Andrew, Victor J 


Ballantine Labs. 
Bernard, H. J. 


(Cont'd) 


COMMUNICATION MEAS- 


URING INSTRU 

MENTS (Cont'd) 
Brush Development Co. 
Clough-Brengle Co. 
Daven Co. 
Elec. Indicator Co. 
Ferris Inst. Corp. 
General Elec. Co. 
Hewlett-Packard 
Hickok Elec. Inst. Co. 
Industria] Inst. Inc. 
Leeds & Northrup Co. 
Measurements Corp. 
RCA Manufacturing Co. 
Rubicon Co. 
Sensitive Research Inst. 
Shallcross Mfg. Co. 
Westinghouse Elec. & Mfz 
Weston Eleo. 


Baldwin Southwark 


Federal Prod. Corp. 
Ferner Co. 
Gaertner Scientific 


(Cont’d) 


Inst. Corp. 
COMPARATORS, Mechan- 
ical 











PRECISION COMBUSTION 


REQUIRES INSTANTANEOUS, 
SENSITIVE, INFORMATION 


The HAZEGAGE “Electric Eye” Combus- 
tion Indicator is the fastest instrument on 
many modern panel boards. It enables 
automatic controls to be set more pre- 
cisely—often on ten-second information. 


It notifies firemen when "out of bounds" 


Ess Instrument Company 


George Washington Plaza, Fort Lee, N. J. 











For addresses, see pages 1-107—-I-118 





COMPARATORS, Mechan 
ileal (Cont'd) 
Hathaway Inst. (& 
Mico Instrument C 

Park Sales 
Pratt & Whitney 
Scherr Co., Inc 
Sheffield Corp. 
Standard Gage 
Vard, Inc. 
Wilder, R. S. 


COMPARATORS. Optica 
Applied Research Labs 
Bausch & Lomb Optical 
Cambridge Inst. Co 


Electronic Research Labs 


Gaertner Scientific 
Jarrell-Ash Co. 


Jones & Lamson Mact 
Leitz Inc. 
Scherr Co. Inc. 


Spencer Lens Co. 
Van Keuren Co. 
Zeiss, Inc., Carl 


COMPASSES, Aircraft 
Elgin Nati. Watch Co 
Kolisman Inst. Co 
Moisture Register C 
Pioneer Instrument Co 


RCA Manufacturing Co 


Star Compass Co 


COMPASSES, Automobile 
Star Compass Co. 

U. S. Gauge Co. 
COMPASSES. Azimuth 
Ainsworth & Sons 
Keuffel & Esser Co 

Leupold & Stevens 
Pioneer Instrument ( 
Warren-Knight Co 
COMPASSES, Dip 
Gurley. W. & L. 
Kern Co. 
Keuffel & Esser Co 
Taylor Inst. Cos. 
Warren-Knight Co 


E 


COMPASSES, Draft! 
Room (See Draw 
Instruments) 


COMPASSES, Gyro 
Sperry Gyroscope Co 


COMPASSES, Magnetic 
Ainsworth & Sons 
Baker Compass Co 
Geophysical Inst. Co 
Gurley, W. & L. E 
Kern Co. 

Keuffel & Esser Co 
Kolisman Inst. Co. 
Leupold & Stevens 
Negus, T. S. & J. D 


(Cont'd) 






















Have You A Problem: In| | 


REMOTE INDICATI )Nn 
OR 


REMOTE CONTRC |. 
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| help | . . 

a Through peacetime and now wartime—the 
move- ; ° ° eye 
ircuit | & K & M organization instilled with the initia- 
—AC 

trols | 
est tive of progress and perfection—has 
pres- i 
iquid forged ahead. 
istru- 
= A fitting tribute to the effectiveness of this 
|e outlook has been the benefit of service we 
ie can now render our nation . . . a benefit 
realized by our recent triple expansion of 
Mechan factory and facilities in our new location at 
; iF North Bergen, New Jersey. 
oe KIELEY & MUELLER, Inc. Our organization recognizes their responsi- 
: Equipment for Industry bility and in it see an inspiration to achieve 
. greater perfection in our part of the total 
at UE DIAPHRAGM MOTOR VALVES 
oO war effort. 
co ff PRESSURE REDUCING VALVES 
ing Co f 
* 
— 6 LIQUID LEVEL CONTROLS 
huth 3 
s : STRAINERS 
Co t 
_ KIELEY & MUELLER, INC. 
E General Offices and Factor) 
0 @ CUSTOM VALVE BODIES 
2035 43rd Street North Bergen, N. J. 
a FOR SUB-ASSEMBLIES =" 
| . for 63 years— 
- @ R YOUR CONTROL ENGINEERS— 
‘ H eference Catalog for 
E . Engineering Activity Available K & M at Your Service 
> & 





Please mention THE 1948 INSTRUMENTS INDEX when writing 












































































COMPASSES to CONTROLLERS 


models to suit any from the simplest to the most exacting appli- 
cations . . . shipped as assembled units for quick, easy installation. 

Metermax Combustion Control is a unit system which automa- 
tically proportions fuel and air for efficient combustion in boiler 
and industriai furnaces. 


COMPASSES, Magnetic 

Cont'd 
Pioneer 

Star 


Instrument Co 
Compass Co 
Inst. Cos. 
Instrument Co 


Taylor 
Testrite 
Warren-Knight Co 
COMPASSES, Marine 
Baker Compass Co 
Bendix Marine Products 
Bliss & Co 
Geophysical Inst 
Kuner Co., Max 
Marine-Compass Co 
Negus, T. 8. & J. D 
Star Compass Co 
COMPASSES, Radio 
Hickok Elec. inst. Co. 
RCA Manufacturing Co 
Triumph Mfg. Co 
COMPASSES, Ship (See 
Compasses, Marine) 
COMPASSES, Telitale (See 


Co. 


Compasses, Marine) 
COMPENSATION, Mag- 
netic 
Geophysical Inst. Co. 
CONCENTRATION RE- 
CORDERS 
Leeds & Northrup 
CONDENSER, Electric 


(See Capacitors) 





ATC motor-operated 
for positioning valves 


MEASURING INSTRUMENTS 





by ate 





CONDENSER LEAKAGE, 
Indicators 
Associated Research 
Clough-Brengle Co 
Electronic Design Corp 
Hickok Elec. Inst. Co. 
Industrial Inst. Inc 
Jackson Electrical Inst. 
Leeds & Northrup Co. 
Potter Co 
Radio City Products Co 
Rawson Elec. Inst. Co. 
Tobe Deutschmann Corp 
Triumph Mfg. Co. 
Weston Elec. Inst. Corp. 
CONDENSER LEAKAGE, 
Recorders 
Esterline-Angus Co. 
Leeds & Northrup 
CONDENSER TESTERS 
(See Testers, Condens- 


er) 

CONDUCTIVITY METERS 
Central Scientific Co 
Coleman Electric Co 
Electronic Prod. Co 
Esterline-Angus Co 
Industrial Inst. Inc 
Leeds & Northrup Co. 
Natl. Aluminate Corp 
Rubicon Co. 

Sensitive Researeh Inst 
Shallcross Mfg. Co. 

CONES, Pyrometric 
Accurate Pyrometric Cone 
Fish-Schurman Co. 
Henderson & Co 
Orton Jr. Ceramic F’d'n 

CONES, Stump 
Central Scientific Co. 
Humboldt Mfg. Co. 
Precision Scientific Co. 
Riehle Div 


MOTOR-OPERATED 


Controllers 


controllers 
or dampers 


are rugged, accurate devices de- 


signed for easy installation. An 
instrument for indicating or re- 
cording temperature, level, pres- 
sure or flow and having electrical 
contacts can actuate an ATC Con- 
troller so that valves or dampers 
are moved to corrective positions. 
ATC offers the broadest choice of 
standard, motor-operated Control- 
lers ranging from the simplest 
“off-on” control to fully balancing 


the medium with the 


any moment. Send for Catalog. 


y 


demand at 


TELEMETERS . 





CONNECTORS, Plugs, 
Clips, Posts, Jacks 
Am. Automatic Electric 

American Inst. Co. 

Autocall Cc 
Cannon Electric 
Clare & Co. 
Eby, Ine, 


General Radio Co. 
Kellogg Switchboard 
Mallory & Co. 
Meter Devices Co 
RCA Manufacturing 
Shalicross Mfg. Co. 
CONSISTENCY REGULA- 
TORS, Pulp & Paper 
(See Controllers, Auto- 
matic, Consistency 
CONSTANT SPEED 
Frequency Sets 
Andrew, Victor J 
Elec. Tachometer Corp. 
Gaertner Scientific Corp. 
General Etec. Co. 
Pioneer Instrument 
United Cinephone Corp 
Westinghouse Elec. & Mfz 
CONTOUR MEASURING 
PROJECTORS 
Bausch & Lomb Optical 
Jarrell-Ash Co. 
Leitz, Inc. 
Scherr Co., Inc 
CONTROL DRIVES 
Servo- Motors) 
CONTROLS, AUTOMATIC 
(See Controllers, Auto- 
matic) 

CONTROLLERS, AUT O- 
MATIC (See also ob- 
ject of Measurement 
and Control) 


and 


(See 








Type 3 Valve Operator 


Representatives in Principal Cities 


ATC) Mudustrial Controls 





AUTOMATIC TEMPERATURE 


CONTROL COMPANY, INC. 





AUTOMATIC CONTROLS ° 


For addresses, see pages 1-107—I-118 


FOR AUTOMATIC REGULATION © 
TEMPERATURE, COMBUSTION, pH, ET« 


Micromax Electric and Pneumatic Controllers are available in 


Send us details of any problem in control of temperature, c: 


bustion, frequency, chemical concentration, etc. 


LEEDS & NORTHRUP CO. 
AVENUE, PHILADELPHIA 
HEAT-TREATING FURNACES 


4984 STENTON 





“CONTROL” 
— NOTE — 


The following pages de- 
serve close study. Note for 
example that after numer- 
ous “Controllers, Automa- 
tic’ there are three classes 
of “Controllers, Manual.” 
Look up also under ‘*Regu- 
lators’’ for many types thus 
termed by usage. Also 
“Thermostats’’ and other 
commonly-used names of 
specific - purpose automatic 
controllers. 

As a rule, Automatic 
Controllers are “‘instrument- 
like’ while devices known 
as Controls (preceded by 
name of application) are 
simple, single-purpose de- 
vices. 


CONTROLLERS, AUT 0O- 
MATIC, Ammonia (See 
Ammonia Control! 
Equipment) 


CONTROLLERS, AUT O- 
MATIC, Beater (See 
Controllers, Automatic, 
Consistency) 

CONTROLLERS, AUTO. 
MATIC, Bin (see Con- 
troilers, Automatic, 


Granular Material, Lev- 
el) 





CONTROLLERS, AUT O0O- 
MATIC, Boiler Feed 


Atlas Valve Co 
Bailey Meter Co. 
Fisher Governor 
Fischer & Porter 
Foster Engg. Co 
Foxboro Co. 
Henszey Co 
Kiely & Mueller 
Leeds & Northrup 


Manning, Maxwell&Moore 
Regulator 


Mason-Neilan 
McDonnell & Miller 
Mercon Regulator Co. 


Natural Gas Equipment 


Northern Equip. Co. 
Photoswitch, Inc. 


Republic Flow Meters Co 


Robertshaw Thermosta 
Ruggles-Klingemann 
Watts Regulator Co. 
Wheelco Instruments 
Wilgus Mfg. Co. 


Concentration 
Cochrane Corp. 
Fischer & Porter 
Henszey Co 


t 


CONTROLLERS, AUT 0O- 
MATIC, Boiler Water 


Leeds & Northrup Co. 


Republic Flow Meters 


Manning, Maxwell& Moore 


CONTROLLERS, AUT O- 
MATIC, Bulk Material 


Level 
Automatic, 
Material Level 


see Controllers, 
Granular 














MATIC, Chilo 
Arca Regulator 
Askania Regula Cc 
Builders-Provide 
Everson Mfg. C 
Fischer & Porter 
LaMotte Chemic 
Manning, Maxwe 
National Meter ( 
Rascher & Betz 
Victor Equipmen 
Wallace & Tierr 


ATIC, Combu 
Anderson Co. 
Arca Regulators 
Askania Regulator c 
Bailey Meter Co 
Brooke Eng. Co 
Cambridge Inst. C 
Cash Co. 
Consulting & Engine 
Denver Fire Clay ‘ 
General Combustion Cor 
General Regulator 
Hagan Corp. 
Hays Corp. 
Lantz-Phelps Corp 
Leeds & Northrup Co 


CONTROLLERS To 


CONTROLLERS, AUT 9 
M ~ 


Mason-Neilan Reg. Co 


Minneapolis- Honeywell 
National Airoi]l Burner 
National Brass Co 


Photoswitch, Inc 
Republic Flow Meter 
Selas Company 
Worner Products 


of ; 
D j, moti 
on flow }¢ aes 
ress ’ ? e, 
Tote OT ae of rempera™ 
T sel. 
ind! , flow and les T Ss, 
press Ss s ynally 
ns ith excep” iting 
matic TYP" Fy ectric sig 
> 
fast respe 
systems: 
GULATOR “on 
ASON-NEN™ ston, MASS: 


Natural Gas Equipment 
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Brown 

operate 
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trolling 


For re 
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levels 
log. 
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BROWN CONTROLLERS 


Electric or 
Air-Operated Types 


Brown instruments are supplied as electric or air- 
operated controllers, complete with valves, motor 
mechanisms and relays, for automatically con- 
trolling temperatures, pressures, flows, liquid lev- 
els, humidity, etc. Instruments indicate or record 
while they control power plant or industrial proc- 
esses. Write for Catalog 8903. 


Brown Pneumatic Remote 
Transmission System 
For remote transmission of measurement and con- 
trol of temperatures, pressures, flows and liquid 


levels in hazardous atmospheres. Write for Cata- 
log. 


THE BROWN INSTRUMENT COMPANY, a divi- 
sion of Minneapolis-Honeywell Regulator Co., 
4482 Wayne Avenue, Philadelphia, Pa. 


BROWN INSTRUMENTS 


AND 


MINNEAPOLIS-HONEY WELL CONTROL SYSTEMS 


To Measure and Control is to Economire 


















BAILEY METER 
Comlustion 


CONTROL 


@ Bailey Meter Automatic Combustion 
Control of boilers results in substantial 
saving in fuel; increased boiler capacity; 
reduction of boiler and furnace mainte- 
nance; more time for operators to devote to 
general station maintenance; and improve- 
ment in the general character of service. 

Bailey Meter Control makes possible the 
everyday operation of boilers at test effi- 
ciencies because it is a complete combustion 
control system which (1) automatically 
maintains steam pressure by supplying fuel 
and air simultaneously to boilers in accord- 
ance with changes in steam demand, (2) 
automatically maintains most economical 
fuel-air ratio by incorporating the Bailey 
Boiler Meter as an integral part of the sys- 
tem, (3) automatically maintains the desired 
furnace draft, and (4) automatically dis- 
tributes load among boilers so that -each 
unit carries its share. 

This sturdy inexpensive air-operated 
control system has been applied to all sizes 
and types of boilers ranging from 200 h.p. 
upward. It is applicable to all fuels and all 
methods of firing. 

For further information consult Sweet's 
Engineering Catalogs or write for bulletin 
No. 102-C. 











BAILEY METER COMPA 


1041 IVANHOE ROAD CLEVELAND, O. 
Bailey Mets pany Ltd., Montreal, Canada 


BARBER-COLMAN MICRO SYSTEM 
FOR INDUSTRIAL PROCESS CONTROL 


By using a solenoid-loaded contact tongue, with the pull 





of the solenoid governed by a rheostat on the valve motor 


shaft, the Microtherm (left) is able to position the Propor- 


tioning Valve (right) so as to satisfy exactly any change in 


demand. 
and maximum power at 
all points of the valve 
stroke. “Hunting” is 
eliminated and the valve 
is positioned quickly with 


Features include simple construction, no relays, 















“e 





A wide variety of equipment 
is available, applicable to 
automatic control service on 
vats, tanks, furnaces, ovens, 
water, steam, gas, and vari- 
ous fluid lines, and many 
other process control uses. 
Let our engineers advise on 
your requirements. 


BARBER-COLMAN COMPAN 


micrometer accuracy."’ 


Write for Bulletin 


“CONTROLS for INDUSTRY” 








1202 ROCK STREET 
ROCKFORD, ILLINOIS 








Wheelco Flame-otrols 
Combustion Safeguards 


Wheelco Flame - otrols 
provide positive safety 
against combustion ex- 
plosions resulting from 
flame Flame- 
otrols also prevent entry 
of fuel into the com- 
chamber until 


failure. 


bustion 
adequate means are pro- 


vided for establishing 


ignition. 


The Flame-otro!l is the only combustion 
safeguard approved by both Underwriters’ 
Laboratories and Associated Factory Mu- 


tual Laboratories for all types of fuel. 


Complete description given in 
Bulletin No. L2-2. 


Write for your copy, today. 


Wheeles Insthuments Go. 


833 W. HARRISON STREET - CHICAGO, ILLINOIS 
Originator of 
“Electronic Principle” Temperature Controls 











: oan PERATED entirely by 
4 


electricity, the Hays 
system of Automatic Combustion 
Control is simple to install and 
maintain, easy to understand and 
operate. Has full provision for re- 
mote manual operation. A posi- 
tive “must” for conserving fuel 
and man power—read all about 
it in Bulletin 41-448 sent free on 
request. 


AYS CORPORATION 


” a AN ¢ Y INDIANA h 








Please mention THE 19438 INSTRUMENTS INDEX when writing I 
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CONTROLLERS 










= - 


When you want 
accurate and depend- 
able automatic temperature 
or humidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer. With over 50 years of ex- 
perience anda very complete line of 
self-operating and air operated 
controls we are well equipped to 
fill your requirements, 
Write for Circular 2520 
2734 Greenview Ave., Chicago 
Offices in 47 Cities—See al * | 
your phone directory. = 


THE 
POWERS REGULATOR CO. 








CONTROLLERS, AUTO. 


sume | FOF Every Control Prob! on 


Fisher Governor Co. 

Friez & Sons 

General Regulator Corp 
Manning, Maxwell&Moore | 
Photoswitch, Inc. | 
Seely Instrument Co 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 


Merritt Engr. & Sales 
Paprex Co | 
Process Controls, Inc 
CONTROLLERS, AUTO- 
MATIC, Counting 





Abrams Instrument 
Bristol Co. 

Eagle Signal Corp. 
Lumenite Electric Co. 
Manning, Maxwell& Moore 
National Time & Signal 
Photoswitch, Inc. | 
Seely Instrument Co 
Standard Electric Time 
United Cinephone Corp 


CONTROLLERS, AUT O- 
MATIC, Current (See 
Regulators) 

CONTROLLERS, AUTO. | 

MATIC, Cycle 


Abrams Instrument 
Autocall Co. 

Bailey Meter Co. 
Barber Coleman 

Bristol Co. 

Brown Inst. Co. 
Cramer & Co., Inc. 
Denver Fire Clay Co 
Elec. Switch Curp. 
Fisher Governor 

Foxboro Co. 

Hagan Corp. 
Hanlon-Waters, Inc. 
Industrial Timer Corp. 
Leeds & Northrup Co. 
Manning, Maxwell & Moore 
Mason-Neilan Reg. Co. 
Minnea polis- Honeywell 
Monitor Controller Co. 
National Time & Signal 
Seely Instrument Co 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 


| 
| 
| 
| 


CONTROLLERS, AUT O- 
MATIC, Damper 


Arca Regulators, Inc. 
Askania Regulator Co. 
Atlas Valve Co. | 
Bailey Meter Co. | 
Barber-Coleman Co. 
Belfield Co. | 
Bristol Co. 
Brooke Eng. Co, | 
Brown Inst. Co. } 
Cash Co. . | 
Cook Electric Co. } 
Davis Reg. Co. 
Denver Fire Clay Co. | 
Electronic Prod. Co. | 
Fisher Governor | 
Foster Eng. Co. | 
Foxboro Corp. | 
Fri» & Sons, Julien 
Gleason-Avery, Inc. 
Hagan Corp. 
Hanlon-Waters, Inc. 
Hays Corp. 
Johnson Service Co. 
Kiely & Mueller 
Leeds & Northrup Co. 
Mason-Nellan Regulator 
Manning, Maxwell& Moore 
\. uneapolis- Honeywell 
National Airoil Burner | 
Natura! Gas Equipment | 
Penn Electric Switch Co. | 
Powers Regulator Co. } 
Preferred Utilities Mfg. | 
Republic Flow Meters | 
Ruggles-Klingemann | 
Echade Valve Mfg. Co. | 
Spence Eng. Co., Inc. 
Tagliabue Mfg. Co. | 
Taylor Instrument Cos. 
Watts Regulator Co. 
White-Rodgers Electric 
Wilgus Mfg. Co. 

| 


CONTROLLERS, AUTO- 
MATIC, Density 


Acme Regulator Co. 

Arca Regulators, Inc. 
Automatic Valve Control 
Lumenite Electric Co. 
Manning, Maxwell&Moore | 
Mine & Smelter Supply | 
Tagliabue Mfg. Co., C.J. | 
Taylor Instrument Cos. 






You CAN DEPEND on 


CONTROLLERS, AUT O- 
MATIC, Condenser 
Leakage 

Leeds & Northrup Ce. | 
Manning, Maxwell& Moore 

CONTROLLERS, AUT 0- 

MATIC, Consistency 
Brabender Corp. 
Bristol Co. 
D’Este Co. 
Foxboro Co. 
Mason-Neilan Regulator 


3” Standard FG 
Type 60 
LEVER VALVE 


: 


6” FG Type 1500 


BUTTERFLY VALVE 


t 


1” SG Type 15-DRT 


MOTOR VALVE 


Type 86-F 
MOTOR VALVE 





8’ Std. FG Type 86 
MOTOR VALVE 





2” Std. Type 97-RF 
Duplex Diaphragm 
Regulator 








HANLON-WATES 


Automatic Control Equipment 






STANDARD FOR PERFORMANCE 





eed 


Today more than ever before, it is imperative tha; 
your plant’s vital controls be HANLON-WATERs 
Equipped. Through many years of faithful 
H-W has become the symbol of standard {i 
performance throughout the Petroleum, C1 ca 
and Power Industries. 






HANLON - WATERS 
Engineers have pio- 
neered many notable 
contributions to Con- 
trol Equipment, out- 
standing being the 
H-W Types 850-855 
Displacement Type 
Level Controllers, in- 
troduced three years ago and 
still the Leader! 













- « » «+ LEAKAGE 
° ce e « e « FRICTION 


N STUFFING BOX 








8” Type 140 Vent Trap 8” Type 90 Continuous Drainer 


H-W Equipment is available for use in recycling 
Gasoline Plants, Refineries, Chemical, Synthetic and 
Power Plants, and are the answer to control prob 
lems in many Industries, to meet all pressure regu 
lation, flow or level control, requirements. 





ASK THE MEN WHO OPERATE THEM 








SG Type 170 
Safety Manual 
Reset Regulator 





4” SG Type 270 
Reducing Regulater 


Information on all HANLON-WATERS Equipment 
is available at representative nearest you. 


HANLON - WATERS, ING. 


TULSA, OKLAHOMA 


New York, Chicago, Pittsburgh, Philadelphia, St. Lous 
Denver, Los Angeles; Shreveport, La.; Fort Worth 
Housten, Corpus Christi, and Odessa, Texas 

















Fer addresses, see pages 1-107—1-118 
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FORCE 





l] 
1 
| JET PIPE 
| 


The jet pipe principle is the basis of all Askania hydraulic con- 
trol systems. The inherent advantages of this principle have 
brought to the nation’s major industries a control system of 
noteworthy sensitivity . .. simplicity ...and thus uninterrupted 
service. These features make the control ideal for an unlim- 
ited field of control applications ... some of which are listed. 
We shall be pleased to discuss your problem specifically. 


ASKANIA 


REGULATOR CO. CHICAGO 


ASKANIA REGULATOR CO. 
1605 S. Michigan Ave. 
Chicago, Illinois 





This 


Simple Principle 
Offers 
Unlimited 
Control 
Applications 






FOR 
EVERY BRANCH OF 
INDUSTRY 


CHEMICAL INDUSTRY 
Chlorine suction ntr 
Hydrogen suction « 

Proportioning 
Pressure contre 
POWER PLANTS 
Boiler combustion contr 
Pressure reducing 
Prime mover control 
STEEL PLANTS 
Blast furnace 
Air flow control of blowing engines 
Combustion control of hot blast 
stove burners 
Gas pressure control 
Open hearth furnace 
Furnace pressure control 
Combustion control 
Control of multi-fuels 
Automatic reversal yntrol 
Soaking pit 
Furnace pressure control 
Combustion control 


Reheating and heat treating furnace 


Furnace pressure control 
Combustion control 


GLASS PLANTS 


Furnace pressure control 


Fuel-air ratio control 
Gas pressure control 
GAS PLANTS 
Gas mixing control 
Exhauster control 


Booster control 
Collecting-main pressure control 
Stack-draft control 
Oven fuel gas pressure control 


Askania alone has the Jet Pipe 
Principle 


AUTOMATIC CONTROL 





Electrode 
Holder 





CHAS. 


16251 





HAMILTON AVE., DETROIT, 











Manufacturer & Designer of 
Electrode Type Liquid Level Control Equipment 


Electro Magnetic Switches 
Custom Built Electric Controls 
Multi-speed Hoist Push Buttons 


Ap plications 


Boiler Feed Water Control 
Boiler Low Water Cutout 
Condensate Control 

Sump Pump Control 
Sewage Disposal Control 
Water Supply Control 
Chemical Solution Control 
Fractional Horse Power Motor Starters 
Machine Tool Control 
Pump Alternators 

Other Special Applications 


Outstanding Features 
Rugged Mechanical & Electrical Construction 


Maximum Operating Power 
Extreme Sensitivity 


F. WARRICK CO. 
























Controi 
Relay 






























All Parts Interchangeable & Easily Replaceable 


Originator of Electrode Type Liquid Control 








We will appreciate your inquiries 











Y 
CELECTRA 
MULTIPLE POINT 






TAG 
INDICATING 















TAG 
RECORDING 










Please mention THE 1943 INSTRUMENTS INDEX when writing 








TAG CONTROLLERS 


Wherever the control of plant operations presents a pro- 
duction problem, TAG Automatic Controllers of either the 
electrical or air-operated types offer competent solution. 
These TAG Instruments have opened the way to better 
processing methods by more precise control of tempera- 
ture, pressure and the time in which they act. Write for 
catalogs. 


Cc. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N. Y. 






















CONTROLLERS 
















Stevens 


WATER LEVEL 
and FLOW 


RECORDERS 


(DIRECT FLOAT OPERATED 
& REMOTELY CONTROLLED} 


Oo 


INDICATORS 
AUTOMATIC CONTROLS 


os) 


LEUPOLD & STEVENS 
INSTRUMENTS 


Manufacturers of 
Engineering Instruments 
c c 


4445 N. E. GLISAN STREET 
PORTLAND OREGON 







































COMBUSTION CONTROL 


All Sizes of Boilers 
All Types of Firing 


Republic-Smoot combustion control sys- 
tems are designed for all sizes of boilers 
and all types of fuel firing equipment. 
CONSTANT STEAM PRESSURE 
Automatically maintains a constant steam 
pressure by controlling the fuel and air 
input to the boilers in balance with the 
boiler load. 
EFFICIENT COMBUSTION 
Automatically maintains maximum com- 
bustion efficiency over entire range ot 
boiler rating, by controlling simultane- 
ously the fuel and air input to boiler in 
measured proportions and in a fixed ratio. 
LOAD DISTRIBUTION 
Automatically distributes load equally 
among all the boilers, or the load can be 
distributed between the boilers as desired. 
WRITE FOR DATA BOOK No. S-21 


REPUBLIC FLOW METERS CO. 























2249 DIVERSEY PKWY., CHICAGO, ILLINOIS 











ConTaet. Eee. AUTO- 


ATIC, Desuperheat 
Arca Regulators, Inc. 
Askania Regulator Co. 
Atlas Valve Co. 
Bailey Meter Co. 
Bristo} Co. 

Brown Inst. Co. 
Foxboro Corp. 

Hagan Corp. 

Leeds & Northrup Co. 


Manning, Maxwell&Moore 
Regulator 


Mason-Neilan 
Mercon Regulator Co. 
Northern Equip. Co. 


Republic Flow Meters Co 


Spence Eng. Co., Inc. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co. 


CONTROLLERS, AUT O.- 


MATIC, Draft 
Arca Regulators, Inc. 
Askania Regulator Co. 
Atlas Valve Co. 
Bailey Meter Co. 
Barber-Coleman Co. 
Boiler Room Equip. 
Bristol Co. 

Brooke Eng. Co. 
Brown Inst. Co. 

Cash Co. 

Denver Fire Clay Co. 
Foster Eng. Co. 
Foxboro Co. 

Friez & Sons, Julien 
General Regulator Corp. 
Gleason-Avery, Inc. 
Hagan Corp. 

Hays Corp. 

Leeds & Northrup Co. 


Manning, Maxwell&Moore 


Mason-Neilan Regulator 
Minneapolis- Hon 
Nationa! Airoil Burner 
National Brass Co. 
Preferred Utilities Mfg. 
Republic Fiow Meters 
Ruggles-Klingemann 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


CONTROLLERS, AUT O- 


MATIC, Feed Water 
Askania Regulator Co. 
Atlas Valve Co 
Bailey Meter Co. 
Belfield Co. 

Fisher Governor 

Fischer & Porter 

Hagan Corp. 
Hanlon-Waters, Inc. 
Henszey Co. 

Kiely & Mueller 
Manning, Maxwell&Moore 
Mason-Neilan Reg. Co. 
McAlear Mfg. Co. 
McDonnell & Miller 
Mercon Regulator Co. 
Natural Gas Equipment 
Northern Equip. Co. 
Republic Flow Meters 
Ruggies-Klingemann 
Schade Valve Mfg. Co. 
Simplex Valve & Meter 
Watts Regulator Co. 
Wheelco Instruments 
Wilgus Mfg. Co. 


CONTROLLERS, AUT O- 
MATIC, Filter Rate 

Builders-Providence 
Cochrane Corp. 
Fiscter & Porter 
Infilco, Inc. 
Manning. Maxwell &Moore 
Mason-Neilan Reg. Co. 
Taylor Inst. Cos. 


CONTROLLERS, AUT O- 
MA loat 
Allen-Bradley Co. 
Autocall Co. 
Automatic Control] Co. 
Automatic Temp. Control 
Bailey Meter Co. 
Belfield Co. 
Builders-Providence 
Cash Co. 
Cochrane Corp. 
Cutler-Hammer, Inc. 
Davis Regulator Co. 
Fisher Governor 
Furnas Electric Co. 
Foster Engg. Co. 
Foxboro Co. 
Frick Co. 
Hagan Corp. 
Hanlon-Waters, Inc. 
Kiely & Mueller 
Leupold & Stevens 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Mercon Regulator Co. 
Northern Equipment 
Penn Electric Switch 
Powers Regulator Co. 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Simplex Valve & Meter 
Spence Wng. Co., Inc. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Water Level Controls Co. 


CONTROLLERS, AUTO- 


MATIC, Flow 
American Meter Co. 
Arca Regulators 
Askania Regulator 

ailey Meter Co. 
Bristol Co. 
Brooke Engineering 


(Cont'd) 


For addresses, see pages 1-107—I-118 


CONTROLLERS, AUTO- 


MATIC, Flow (Cont'd 
Brown Inst. Co. 
Builders-Providence 
Cash Co. 

Denver Fire Clay Co. 
Electrimatic Corp. 
Fischer & Porter 
Foster Engg. Co. 
Foxboro Co. 

Genera] Regulator Corp 
Hagan Corp. 
Hanlon-Waters, Inc. 
Infilco, Inc. 

Leeds & Northrup Co. 
Leupold & Stevens 
Mason-Neiian Regulator 
McAlear Mfg. Co 
Mercon Regulator Co. 
Northern Equipment 
Process Controls, Inc. 
Republic Flow Meters 
Simplex Valve & Meter 
Spence Eng. Co., Inc. 
Tagliabue Mfg. Co. 
Taylor tnst. Cos. 
Victor Equipment Co. 
Wheelco Instruments 
Wilgus Mfg. Co. 


CONTROLLERS, AUT 0O- 
MATIC, Flow Propor- 
tioning 

American Meter Co. 
Arca Regulators, Inc. 
Askania Regulator Co. 
Autocall Co. 
Automatic Temp. Control 
Bailey Meter Co. 
Barber -Coleman Co. 
Bristol Co. 

Brooke Eng. Co. 
Brown Inst. Co. 
Bullders-Providence 
Cash Co. 

Cochrane Corp. 
Cutler-Hammer, Inc. 
Electronic Prod. Co. 
Fischer & Porter 


Foxboro Co. 

General Regulator Corp 
Hagan Corp. 
Hanlon-Waters, Inc. 
Henszey Co. 


Iilinois Engr. Co. 
Infileo, Inc. 

Lammert & Mann Co. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Mercon Regulator Co. 
Republic Flow Meters Co 
Reynold: Gas Regulator 
Simplex Valve & Meter 
Spence Engr. Co., Inc. 
Tagliabue Mio. Co. 
Taylor Inst. Cos. 
Vergilio Co. 

Victor Equipment Co. 
Wheeico Inst. Co. 


CONTROLLERS, AUT O- 
MATIC, Fluid Propor- 
tioning 
(See Controilers, Au- 
tomatic, Flow Propor- 
tioning) 


CONTROLLERS, AUT O- 
MATIC, Frequency 
(See Regulators) 


CONTROLLERS, AUT O- 
MATIC, Furnace 
Am. Gas Furnace Co. 
Arca Regulators, Inc. 
Askania Regulator Co. 
Automatic Elec. Mfg. Co. 
Automatic Temp. Control 
Bailey Meter Co. 
Barber-Coleman Co. 
Bristol Co. 
Brooke Eng. Co. 
Brown Inst. Co. 
Cash Co. 
Cook Electric Co. 
Defender Automatic Reg. 
Denver Fire Clay Co. 
Dickson Co. 
Friez & Sons 
Fulton Syiphon Co. 
General Regulator Corp. 
Gleason-Avery, Inc. 
Hagan Corp. 
Hays Corp. 
Industria} Engr. Corp. 
Johnston Mfg. Co. 
eeds & Northrup 
Lindberg Eng. Co. 
Manning, Maxwell&Moore 
Marsh Corp. 
Mason-Neilan Regulator 
McCorkle Co. 
Minneapolis-Honeywell 
National Airoil Burner 
National Brass Co. 
Natural Gas Equipment 
Paragon Electric Co. 
Partlow Corp. 
Payne Furnace & Supply 
Penn Electric Switch 
Perfex Corp. 
Pyrometer inst. Co. 
Republic Flow Meters 
Ruggles-Klingemann 
Spence Engineering Co. 
Spencer Thermostat Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
United Cinephone Corp. 
Wheeico inst. Co, 


Wilgus Mfg. Co. 





~ = NS — —— 


FISCHER & PORTE 


ROTA-MATIC 








FOR AUTOMATIC CONTROL 


The Rota-matic is a fully automat 
controlling rotameter. !t will ma 

tain a constant flow rate regardles 
of process lag or continual load 
changes. The control point may be 
set at any flow over the entire range 
| of the rotameter. Measures corrosive 
and viscous fluids which no other 
controller will handle. Also gives per 
manent chart record of flow rate and 


registers total flow. 
Send for Bulletin 51-B 


FISCHER & PORTER CO. 
23 COUNTY LINE ROAD 






















HATBORO PENNSYLVANIA 
Motor 
for Se 
tions 
Se peor 
em | Back: 


BAILEY PRESSURE — 
RECORDER CONTROLLER- 'G 








6 


TEMPERATURE 
BULB 








@ Bailey Meter Control of desuper- 
heating and pressure reducing incor- 
porates standard Bailey Recorder- 
Controllers for both pressure and 
temperature, as well as a special Bailey 
Reducing Valve equipped with valve 
positioner and air cooled packing 


Ci ano fe SEN TRS 


gland. “J 
The control system is air-operated » 2. Di 
and is arranged to maintain the desired 4 3. TA 


final steam temperature by controlling 

the quantity of water fed to a cartridge 

type desuperheater. This temperature 

is measured by a sensitive bare bulb 

temperature recorder-controller with 

the temperature bulb located at the 
@ outlet of the desuperheater. 


BAILEY METER COMPANY 


1041 IVANHOE ROAD CLEVELAND, O. 
Bailey Mete npany Ltd., Montreal, Canad 


anada 














EMPERATURE 
DONTROLL FR 











PN ena ANN 


Lath a Ome ET 


neha Nae aN 
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for Sequence Opera- 
‘tions, Surge and 
‘Backspin Protection 





PUMP 
ONTROL 


MOTOR DRIVEN 
ACCURACY 











MOTOTROL 


Single Pump 
Remote Control 
for Unusual 
Pressure 
Conditions 
Where Accurate 
Timing is 
Essential 


Oa 
AB yor 


MOTO-RELAY 


Motor Driven Timing 








A Complete Line of 


PRESSURE and FLOAT 
ACTUATED CONTROLS 














CONTROLLERS, AUTO- 
MATIC, Gas Density 
Refinery Supply Co. 
CONTROLLERS, AUT O- 


MATIC, Gas Mixing 
(See Controllers, Auto- 
matic, Flow Propor- 
tioning) 


CONTROLLERS, AUT 0O- 
MATIC, Granular Ma- 
terial Level 

Bin-Dicator Co. 
Fuller Co. 

Infilco, Inc. 
Photoswitch, Inc. 
Stephens-Adamson 
Wheeico Instruments 

CONTROLLERS, AUTO- 
MATIC, Granular Ma- 
terial, Weight 

Omega Machine 

CONTROLLERS, AUTO. 

MATIC, Gravity 
Arca Regulators, Inc 
Askania Regulator Co. 
Bailey Meter Co. 
Ess Instrument 
Foxboro Co. 
Manning, Maxwell& Moore 
Mason-Neilan Regulator 
Mine & Smelter Supply 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 

CONTROLLERS, AUT O- 

MATIC, Humidity 
American Moistening Co 
Arca Regulators, Inc. 
Atlas Valve Co 
Barber-Coleman Co. 
Brabender Corp. 

Bristol Co. 

Brown Inst. Co. 
Cramer & Co., Inc. 
Dietert Co. 

Electronic Prod. Co 
Fenwal, Inc. 

Foxboro Co. 

Friez & Sons 

General Controls Co. 
H-B Inst. Co., Ine. 
Johnson Service Co. 
Leeds & Northrup Co. 
Manning, Maxwell& Moore 
Mason-Neilan Regulator 
McDonnell & Miller 
Minneapolis- Honeywell 
Moeller instrument Co. 
Moisture Register Co 
Parks-Cramer Co 

Penn Electric Switch 
Phila. Thermometer Co 
Powers Regulator Co. 


Robertshaw Thermostat 
(Cont'd) 


CONTROLLERS, AUTO- 
ATIC, Humidity 
Cont'd 

Sarco { Inc 
Seientific Inst. Co 
Seely Instrument Co 
Supreme Elec. Prods 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Thwing-Albert Inst. Co. 
Trerice Co., H. O 
Vaughn-G. E. Witt Co 
Weksler Thermometer 
CONTROLLERS, AUT O- 
TIC, Humidity and 
Temperature (See Con- 
trotlers, Automatic, Hu- 
midity and Controllers, 
Automatic, Tempera- 
ture) 

CONTROLLERS, AUT 0O- 
MATIC, Lighting 

Abrams Instrument 

Betts & Betts 
Cutler-Hammer, Inc 
Paragon Electric Co 
Photoswitch, Inc 
United Cinephone 
Weston Elec. Inst. 
Zenith Electric Co 


Corp 
Corp. 


CONTROLLERS, AUT O- 


MATIC, Liquid Level 
Allen-Bradley Co 
American Meter Co. 
Arca Regulators, Inc 
Askania Regulator Co. 
Atlas Valve Co. 
Autocall Co 
Automatic ¢ 
Automatic Temp. Control 
Bailey Meter Co. 
Barber-Colman 
Bastian-Blessing Co 
Belfield Co 
Bender Warrick 
Bin-Dicator Co. 
Boylston Co 
Bristol Co. 
Builders-Providence 
Brown Inst. Co. 

Cash Co 

Cochrane Corp. 
Control Corp. 
Cutler-Hammer, Inc 
Davis Reg. Co 
Defender Automatic Reg 
Electronic Prod. Co. 
D'Este Co 

Elec. Indicator Co 
Fisher Governor Co. 
Foster Engg. Co. 
Foxboro Co. 

Frick Co 


Cont'd 


mtrol Co 





operation. 


A 24-HouR RECORD—giving ac- 
curate and dependable measurements 
so vital to efficient and economical 





|. “J" SWITCH 4. FLOATROL 
2, DUOTROL 5. FLOAT SWITCH 
3, TANKTROL 6. SELECTROL 

7, HSB FLOATROL 


Write for Catalog 


AUTOMATIC 
CONTROL COMPANY 


Factory and Office 
1008 University Ave. St. Paul, Minnesota 


Hays Combustion Meters employ the 
Orsat principle for measurement of 
CO,. Water operated —no moving 
parts—extreme accuracy coupled with 
dependable performance. 


There is a Hays Combustion Meter 
to fit every requirement—remote or 
integral mounting, indicating or re- 
cording or both. Write to 925 Eighth 
Avenue, Michigan City, Indiana, for 
free catalog. 


AYS CORPORATION 











For addresses, see pages I-107—1-118 





CONTROLLERS 








When you want 
accurate and depend- 
able automatic temperature 
or humidity control forIndustri- 
al Processes, Heating or Air Cond- 
itioning Systems, call in a Powers 
engineer. With over 50 years of ex- 
perience anda very complete line of 
self-operating and air operated 
controls we are well equipped to 
fill your requirements. 
Write for Circular 2520 
2734 Greenview Ave., Chicago 
Offices in 47 Cities—See 
your phone directory. 


THE 
POWERS REGULATOR CO. 





CONTROLLERS 


BURLING 


TEMPERATURE 
LIMIT SWITCHES 


Check 


ON ALL POINTS 


Accurate oven and furnace 
control. Used where tem- 
peratures (high or low) are 
held more or less constant. 
Range 0-1400°F. Adjust- 
able range 200-300°F. 
(Sizes 54% x 134x3”) 


#@ Accurate, Rugged, Dependable 

¢@ Corrosion and heat resisting tube 

# Dial Pointer for easy setting 

@ Locking screw locks temperature 
setting 

d@ Terminal plate has large screw ter- 
minals 

#¢ Ample room to make connection 

d Snap-action Micro-Switch eliminates 
contact troubles. 

d Switch lever rotates on ',” 
knife edges. 

.) 


MODEL D 


For use where 

temperature 

must be changed 

to suit operating 

conditions. Turn 

outside knob to 
change temperature setting. 
(Sizes 544x2%x2%") 


MODEL VI 


For lower tempera- 

ture range from 

0-300°F. Available 

for minimum of 

-100° to maximum 

of 600°F. Usual ad- 

justable range 650- 

150°, operating dif- 

ferential may be as small as 
+% or as large as +5°. Ad- 
justable by screw and dial in- 
side case. (Sizes 2%” diameter 
xX 4%” high) 

INSTRUMENTS ALSO BUILT TO SPECIFICATIONS 
Send for Informative Bulletin 


pin—no 


BURLING INSTRUMENT GO. 
251C Springfield Ave 
Newark. N. J 











CONTROLLERS, AUTO.- 
MATIC, Liquid Level 
(Cont'd) 

Julien P. Friez & Sons 
Fuller Co. 

General Controls Co, 
General Eleciric Co. 
General Regulato. Corp. 
Guardian Elec. Mtg. Co. 
Hagan Corp. 
Hanlon-Waters, Inc. 
Inferno Co. 

Infilco, Inc. 

Johnson Service Co. 

Kiely & Mueller 

Klipfel Mfg. Co. 

Leeds & Northrup Co. 
Leupold & Stevens 
Lumenite Elec. Co. 
Manning, Maxwell&Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
McDonnell & Miller 
Mercoid Corp. 

Mercon Regulator Co. 
Minneapolis- Honeywell 
Moore Products Co. 
Morey & Jones, Ltd 
Natural Gas Equipment 
Northern Equip. Co 
Paragon Electric Co. 
Penn Electric Switch 
Petrometer Corp. 
Photoswitch, Inc. 

Powers Regulators Co. 
Precision Therm. 
Reliance Gauge Column 
Republic Flow Meters 
Rowan Controller Co. 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Fred H. Schaub Eng. 
Simplex Valve & Meter 
Spence Engineering Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Tinited Cinephone Corp. 
Warrick Co., C. F. 

Water Levels Controls Co. 
Watts Regulator Co. 
Wheelco Inst. Co. 
Wilgus Mfg. Co. 


CONTROLLERS, AUT 0O- 
MATIC, Load (See 
Regulators) 


CONTROLLERS, AUT O- 
MATIC, Moisture (See 
Controllers, Automatic, 
Humidity) 


CONTROLLERS, AUTO- 
MATIC, pH 
Leeds & Northrup 


CONTROLLERS, AUT O- 
MATIC, Phase (See 
Regulators) 


CONTROLLERS, AUT 0- 
MATIC, Power Factor 
(See Regulators) 


OT Pe AUTO- 
ATIC, Pressure & 

ana be» 
Acme Regulator Co. 
Allen-Bradley Co. 
American Meter Co. 
Arca Regulators, Inc. 
Askania Regulator Co. 
Arca Regulators, Inc. 
Atlas Valve Co. 
Autocall Co, 
Automatic Control Co. 
Automatic Temp. Control 
Bailey Meter Co. 
Baldwin-Southwark Corp. 
Barber-Coiman 
Bastian-Blessing Co, 
Belfield Co. 
Boekel & Co. 
Boyiston Co. 
Bristol Co. 
Brooke Eng. Co. 
Brown Inst. Co. 
Builders Iron Foundry 
Cash Co. 
Connelly Iron Sponge Co. 
Cutler-Hammer, Inc, 
Davis Reg. Co. 
"Este Co. 
Dickson Co. 
Eclipse Fuel Engg. 
Emerson Apparatus Co. 
Fisher Governor b 
Ford Reg. Valve Co. 
Foster Engg. Co. 


Fulton Sylphon Co. 
Furnas Electric Co. 
Gas. Appl. Specialties 
General Controls Co, 
General Electric Ce. 
General Regulator Corp. 
Gen. Sales & Prod. 
Hagan Corp. 
Hanlon-Waters, Inc. 


Klipfel Mfg. Co. 
& Mann Co. 
2 Sa Co. 


Manning. Maxwell &Moore 
Marsh Cor 


Mason- Nelian Regulator 
MeAlear Mfg. Co. 
McDonnell” % Miller 


(Cont'd) 


CONTROLLERS, AUTO.- 
MATIC, Pressure & 
Vacuum (Cont'd) 

Mercoid Corp. 

Mercon Regulator Co. 
Minneapolis- Honeywell 
National Time & Signal 
Natural Gas Equip. Ine. 
Northern Equip. Co. 
Penn Electric Switch 
Perfex Corp. 

Powers Regulator Co. 
Precision Therm. 

Ranco Inc. 

Republic Flow Meters 
Reynolds Gas Regulator 
Robertshaw Thermostat 
Ruggles-Klingemann 
Schade Valve Mfg. Co 
Schwien Eng. Co. 
Scientific Inst. Co. 
Seely Instrument Co. 
Spence Engineering Co. 
Spencer Thermostat Co 
Sterling Eng. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co., H. 0. 

Vehling Instrument Co. 
Vapor Recovery Systems 
Vaughn-G. E. Witt Co. 
Victor Equipment Co. 
Ward Leonard Elec. Co. 
Water Level Controls Co. 
Watts Regulator Co. 
Waugh Laboratories 
Wheelco Inst. Co. 
White-Rodgers Electric 
Wilgus Mfg. Co. 

Wood, Harry W. 

CONTROLLERS, AUT O- 
MATIC, Pyrometrio 

Am. Gas Furnace Co. 
Askania Regulator Co. 
Automatic Temp. Control 
Bailey Meter Co. 

Bristol Co. 

Brown Inst. Co. 
Burling Inst. Co. 
Dickson Co. 

Electronic Lab. 

Electronic Prod. Co. 
Engelhard, Chas. 

Ferner Co. 

Foxboro Co. 

General Elec. Co. 

G-M Labs 

Hoskins Mfg. Co. 

Ill. Testing Labs. 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Lindberg Eng. Co. 
Manning, Maxwell& Moore 
Mason-Neilan Regulator 
Partlow Corp. 

Pyrometer Instrument Co. 
Seely Instrument Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Thwing-Albert Instrument 
Uehling Instrument Co. 
Wheelco Inst. Co. 

CONTROLLERS, AUTO- 

MATIC, Radio Remote 
Am. Automatic Electric 
Guardian Elec. Mfg. Co. 
Metron Instrument 
United Cinephone Corp. 

CONTROLLERS, AUTO- 
MATIC, Rate-Volume 
(See Controllers, Auto- 
matic, Flow) 

CONTROLLERS, AUTO- 
MATIC, Refrigeration 

Allen-Bradley Co. 
Brown Inst. . 
Cash Co. 
Cutler-Hammer, Inc. 
D'Este Co. 

Dickson Co. 
Electrimatic Corp. 
Frick Co. 

Friez & Sons, Jullen 
Fulton Syiphon Co. 
General Controls Co. 
Illinois Engr. Co. 
Lumenite Elec. Co. 
Mason-Neilan Regulator 


Penn Electric Switch 
Perfex Corp. 
Phila. Thermometer Co. 
Ranco, Inc. 
Sarco Co., Inc 
Schade Valve ‘Mte. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
White-Rodgers Electric 
CONTROLLERS, AUTO- 
MATIC, RKVA (See 
Regulators) 
CONTROLLERS, AUTO- 
MATIC, Specific Gravi- 
ty ¢ Controllers, 
Automatic, Gravity) 
CONTROLLERS, AUTO- 
MATIC, Speed (See 
Tachometric below) 
rt a AUTO- 
TIC, Stoker (See 
Controle, Automatic, 


ace) 
CONTROLLERS, AUTO- 
MATIC, Strain-Rate & 
Stress hate 
Baldwin-Southwark Corp. 
CONTROLLERS, AUTO. 
MATIC, Synchronizing 
(See Regulators) 


For addresses, see pages 1-107—I-118 
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FISCHER & PORT pR | 


ROTA-MATIC 


FOR AUTOMATIC CONTROL 


The Rota-matic is a fully autc 
controlling rotameter. It will 4m 
tain a 
of process lag or 
changes. The control point may t 
set at any flow over the entire ra 
of the rotameter. 


constant flow rate regard 
continual 


Measures corr 
and viscous ” fluids which no 
controller will handle. Also gives ; 
manent chart record of flow rate 
registers total flow. 


Send for Bulletin 51-B 
FISCHER & PORTER CoO. 


23 COUNTY LINE ROAD 
HATBORO PENNSYLVANIA 














TEMPERATURE 
CONTROL BATHS 


OR reduced or elevated tempera- 
tures, subject to thermostatic con- 
trol accuracy, as close as _ .005°C., 
there’s a wide range of standard “Pre- 
cision” models to choose from. Our 
expert engineering service can aid you 
greatly if you require a dependable 
accurate constant temperature bath 
for experimental research or 

routine control. 


Write for Literature 
SCIENTIFIC 


PRECISION compas 


1750 N. SPRINGFIELD, CHICAG 
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AUTOMATIC 


TIMING |: 
by ate 


Right: Series 2800— 
"Vernier Set’ 
accurately controlling in- 
dustrial operations on a 
timed stop-cycle basis. 





Timer, for 







Accurate control of process periods 
or of mechanical or electrical opera- 
tions on a time basis, is a major busi- 
ness with ATC. Standard models 
will stop, start or repeat operations 
on one to hundreds of load circuits. 
Adjustments are exactly as needed— 
down to a split second. The total 
cycle can be any number of seconds, 
minutes or hours. Many types are 
available or multiple units are built 


TROL 

. 

ara 

ay 2 An 8-circuit Cam Timer 
rar used to control eight 
rr steps of a process. 

oS ff 

. CO, 

LVANIA 

nl 

ial 





of 


RE 
‘HIS 


m pera- 
ic con- 
05°C, 
| “Pre- 
- Our 
id you 
ndable 

bath 
irch or 


re 
TIFIC 


ANY 
AGO 





pr er a we ea 





iOS i Riese 8s tool ioe eae 


SN Ze aR 





tral control, 


from standard parts by ATC for cen- 
delivered as complete 


panel assemblies. Send for Catalog. 


Representatives in Principal Cities 


MC Yudustrial Controls 


AUTOMATIC TEMPERATURE 


_ CONTROL COMPANY, INC. 


REET, PHILADELPHIA 


FEED WATER 


KMD’ Control 


@ Bailey Meter Company offers three dis- 
tinct feed water control systems. They are 
(1) the Thermo-hydraulic Feed Water Regu- 
lator which is suitable for the majority of 
small boilers operating at relatively low 
pressures. This regulator operates from 
water level alone and is provided with a 
fully balanced tight seating V-port regu- 
lating valve designed to give a straight line 
characteristic. It offers the advantages of 
low installation cost, removable valve parts 
and independence of valve location. 

(2) The Single-Element air-operated feed 
water control system is recommended for 
installations on which smooth regulation of 
feed water flow is desired, and a wide 
regulating range cannot be used. This 
system is controlled by water level alone 
as measured by a Bailey Boiler Drum Water 
Level Recorder. 

(3) Bailey Three-Element feed water 
control is recommended for high capacity 
low water storage boilers operating at high 
pressures or for boilers operating at medium 
pressures with violent load fluctuations. 
This system is based on actual measurement 
of water flow to the boiler, steam flow from 
the boiler and water level within the boiler, 
and is adjusted primarily to control the 
rate of water flow to the boiler so that it 
equals the rate of steam flow from the 
boiler. 

For detailed information consult Sweet's 
Engineering Catalogs or request bulletin 

@ No. 105-A. 


BAILEY METER COMPANY 
CLEVELAND, O 


104 


IVANHOE ROAD 


any Ltd 





(rn) Bailey 





PENNA 





eat A ote AUTO- 
TIC, Tachrometric 
see Instrument 
Askania Regulator Co. 
Bailey Meter Ce. 
Barbour Stockwell Co. 
Brown Inst. Co. 
Cutler-Hammer, Inc. 
Foxboro Co. 
General Regulator Corp 
Hagan Corp. 
Mason-Neilan Regulator 
Metron Instrument 
Moisture Register Co. 
Monitor Controller Co. 
Republic Mow Meters 
tay apa AUTO.- 
ATIC, Temperature 
yo Pyrometrie above 
er Thermometric below) 
CONTROLLERS, AUTO.- 
MATIC, Temperature- 
Time (See Controllers, 
Automatic Thermomet- 
ric; Controllers, Auto- 
matic, Thermostatic; 
Controllers, Automatic, 


me 
CONTROLLERS, AUTO. 
MATIC, Thermometric 
Automatic Temp. Contro} 
Bailey Meter Co. 
Barber-Colman 
Bristol Co. 
Brown Inst. Co. 
Burling Inst. Co. 
Dickson Co. 
Edison Electrical Controls 
Electrimatic Corp. 
Eicetro. Medical Lab. 
Emerson Apparatus Co. 
Fish-Schurman Co. 
Foxboro Co. 
Friez & Sons 
General Elec. Co. 
General Regulator Corp. 
Gotham Inst. Co, 
H-B Inst. Co., Inc. 
itl. Testing Labs. 
Kessler Co, 
Lindberg Eng. Co. 
Manning. Maxwell& Moore 
Marsh Corp. 
McAlear Mfg. Co. 
Minneapolis- Honeywell 
Moeller instrument Co. 
Moisture Register Co. 
Paragon Electric Co. 
Parks-Cramer Co. 
Partlow Corp. 
Precision Therm. 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co. 
Weksler Thermometer 
Wheeico Inst. Co. 


For addresses, see pages 1-107—I-118 


CONTROLLERS 











a 


lt 


The pointer 





similar condenser vanes are attached to the 
adjustable target. When the pyrometer pointer reaches the 





ELECTRONIC TYPE 
PYROMETER CONTROLLER 


No motors, no depressor bars—no contacts 


The Alnor is a simplified controller which operates on 
an electronic principle similar to a radio. 


vane. Two 
arm of the 


of the pyrometer carries a 


target setting, the pointer vane passes between the con- 
denser vanes and causes a change in the capacity of the 
circuit which in turn actuates the switch controlling the 
heating current or fuel valve. 
heat is on or off. 

With no motors, contacts, depressor bars, 
time lag in response and the utmost in ruggedness and 
durability is provided. Write for bulletin No. 


A red eye tells whether the 


there is no 


3197-A. 





QM, 018 Cabeelaheralories bac 


WEST HUBBARD ST., 


142 


CONTROLLERS, AUTO- 


MATIC, Thermostatic 
Allen-Bradley Co. 
American Inst. Co. 
Accuracy Scientific Inst. 
Askania Regulator Co. 
Atlas Valve Co. 
Automatic Temp. Control 
Bailey Meter Co. 
Barber-Coleman Co. 
Boekel & Co. 

Bristol Co. 

Boiler Room Equip 
Brown Inst. Co. 
Burling Inst. Co. 
Bushnell & Mevins 
Cook Electric Co. 
Cramer & Co., Ine. 
D’Este Co. 

Dickson Co. 
Edison Electrical Controls 
Ermstat Co. 
Fenwal, Inc. 
Fish-Schurman Co. 
Friez & Sons 
Foster Eng. Co. 
Fulton Syiphon Co. 
General Controls Co. 
General Elec. Co. 
Gleason-Avery. Inc 
Gotham Inst. Co. 


Tilinois “Engr. Co. 
Industrial Engr. Corp. 
Johnson Service Co. 
Kiely & Mueller 

Klipfel Mfg. Co 

Leslie Co 

Manning, Maxwell&Moore 
Marsh Corp. 

McCorkle Co. 

Mercoid Corp 
Minneapolis- Honeywell 
Moisture Register Co. 
Partlow Corp. 

Penn Electric Switoh 
Perfex Corp. 

Phila. Thermometer Co. 
Powers Regulator Co. 
Precision Therm. 

Ranco Inc 

Rascher & Betzold 
Robertshaw Thermostat 
Ruggles-Klingemann 
Sarco €o., Inc. 
Spence Fus‘neering Co. 
Spencer Thermostat Co 
Sterling Eng. Co. 
Struthers- Dunn 
Tagliabue Mfg. Co. 
Trane Co 

Vaughn-G. E. Witt Co. 
Weston Elec. Inst. Corp. 
White Mfg. Co. 
White-Rodgers Elec. Co. 


CHICAGO, ILL. 


AUTOMATIC 
CONTROL 
INSTRUMENTS 


Both electric 
controllers for 
pressure, vacuum, draft, liq- 
uid level, flow, pH, humidity, 
complete coordinated prox 
ess controls engineered for 


ind pneumatic 


temperature, 


all variables of your process, 


including automatic timing 
of mechanical operations ac- 
cording to the desired sched- 
ule. Write for bulletins 512 
and 572. The Bristol Co., 

Bristol Road, Water 


Dury 


ENGINEERS PROCESS CONTROL 
FOR BETTER PRODUCTS AND PROFITS 






































































CONTROLLERS to DEPTH 





TEMPERATURE 
CONTROL CABINETS 


fror baking, drying, heat treating, 
conditioning, accelerated aging, and 
scores of other laboratory uses, “Pre- 
cision” - Freas constant temperature 
cabinets offer an extensive variety of 
models to choose from. Illustrated 
here is a steam-heated cabinet ap- 
proved by Underwriters for hazardous 
locations. If a standard model won’t 
handle your job we can build 

a special cabinet that will. 





Write for Bulletins 
SCIENTIFIC 


PRECISION company 


1750 N. SPRINGFIELD, CHICAGO 





“Electronic Principle” 
Temperature Controllers 


Wheelco offers a com- 
plete line of Tempera- 
ture Controllers, em- 
ploying the famous 
“Electronic Principle” 


Control System. 


“Electronic Principle” 





Controllers include: 


CAPACITROLS—Pyrometer Controllers 
POTENTIO-TROLS—Potentiometer Controllers 


THERM-OTROLS—indicating or Recording 
Thermometer Controllers 


LIMITROLS—Automatic Shut-off Controllers 


PROGRAM CONTROLS — PROPORTION- 
ING CONTROLLERS, RESISTANCE THER- 
MOMETER CONTROLLERS 


Complete data are available 
on all the above Controllers. 
Write for your copies, today. 


Wheeles Insthuments Co. 
833 W. HARRISON STREET - CHICAGO, ILLINOIS 
Originator of 


“Llectronic Principle” Temperature Controls 
















CONTROLLERS, AUTO. 
MATIC, Time 

Abrams Instrument 
Allen-Bradley Co 
Am. Gas Accumulator 
American Timer Corp. 
Automatic Elec. Co. 
Automatic Elec. Mfg. Co. 
Automatic Temp. Control 
Bacon Elec. Timer 
Bailey Meter Co 
Barber Coleman 
Betts & Betts 
Bristol Co. 
Brown Inst. Co. 
Clare & Co. 
Controls, Inc 
Cramer & Co., Inc. 
Eagle Signa! Corp 
Edison Electrical Prods 
Elec. Switch Corp 
Fisher Governor 
Foxboro Co. 
Friez & Sons, Julien 
General Elec. Co. 
Go...am Inst. Co. 
Guardian Electric Mfg. 
Hagan Corp. 
Industrial Timer Corp. 
Johnson Service Co. 
Leeds & Northrup 
Luers, J. Milton 
Manning, Maxwell& Moore 
Mason-Neilan Regulator 
Minneapolis- Honeywell 


Monitor Controller Co 
National Time & Signal 
Northwestern Clock Co. 
Paragon Electric Co. 
Partlow Corp 


Penn Electric Switch 
Perfex Corp 

Photoswitch, Inc 
Photovolt Corp. 

Powers Regulator Co. 
Production Instrument 
Rhodes, Inc., M. H 
Sangamo Elec. Co 

Seely Instrument Co. 
Stromberg Electric Co. 
Struthers- Dunn 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 
Thomas Clock Co., Seth 
Tork Clock Co 

Tinited Cinephone Corp. 
Wadsworth Elec. Mfg. 
Walser Automatic Timer 
Ward Leonard 

Zenith Electric Co. 


CONTROLLERS, AUTO- 
MATIC, Vacuum 
(See Controllers, Auto- 
matic, Pressure) 

CONTROLLERS, AUTO- 
MATI Vaive (See 
Vaive-Operating De- 
vices) 


CONTROLLERS, AUTO- 
MATIC, Viscosity 

Brabender Corp. 
Bailey Meter Co. 
General Elec. Co. 
Paprex Co. 
Scientific Inst. Co. 
United Cinephone Corp. 


CONTROLLERS, AUTO.- 
MATIC, Voltage (See 
Regulators) 


CONTROLLERS, AUTO- 
MATIC, Volume 
(See Controllers, Auto- 
matic, Flow) 


CONTROLLERS, AUTO. 
MATIC, Water Level 
see Controllers, Auto- 
matic, Liquid Level 


CONTROLLERS, MANUAL 
(Non-automatic), Field 
Cutler-Hammer, Inc. 
General Elec. Ce. 
Monitor Controller Co. 
National Elec. Controller 
Ohmite Mfg. Co. 
Schaefer Bros. Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. 
CONTROLLERS, MANUAL 
(Non-automatic), Hy- 
draulic 
Hydraulic Controls 
CONTROLLERS, MANUAL 
(Non-automatic) Motor 
Allen-Bradley Co. 
Cutler-Hammer, Inc. 
Elec. Controller & Mfg 
Furnas Electric Co. 
General Elec. Co. 
Monitor Controller Co. 
National Elec. Controller 
Schaefer Bros. Co. 
Superior Electric Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. 


CONTROLLERS, MANUAL 
ee Rheo- 


static 
Allen-Bradley Co. 
Beck Bros. 
Cutler-Hammer, Inc. 
Elec. Controller & Mfg. 


Ohmite Mfg. Co. 
Rubicon Co. 
Schaefer Bros. 


Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. 


For addresses, see pages 1-107—I-118 


CONTROL SYSTEMS (See 
Controllers, Automatic) 
COUNTERS, Alarm 
Durant Mfg. Co. 
COUNTERS, Colony 
Fisher Scientific Co. 
Sargent & Co. 
Spencer Lens Co. 
Thomas Co., Arthur H. 
COUNTERS, Cycie 
Bristol Co. 
General Elec. Co. 
Moisture Register Co. 
Paragon Electric Co. 
Raytheon Mig. Co. 
Seely Instrument Co. 
Southwestern Electronics 
Standard Elec. Time co. 
States Co. 
United Cinephone Corp. 
Westinghouse Elec. & Mfg. 
COUNTERS, Footage 
Adde & Co. 
Bristol Co. 
Durant Mfg. Co. 
Elec. Tachometer Cerp. 
McDonnell Odometer Co 
Ohmer Register Co. 
Saxl Inst. Co. 
Southwestern Electronics 
Talley-Meter Co. 
United Cinephone Corp. 
Veeder-Root, Inc. 
COUNTERS, Geiger-Muller 
Cambridge Inst. Co. 
Geophysical Instrument 
Vacutron, Inc. 
Welch Mfg. Co. 
COUNTERS, Hour 
Cramer & Co., Inc. 
Etec. Tachometer Corp. 
General Elec. Co. 
Ohmer Register Co 
Paragon Electric Co. 
Southwestern Electronics 
United Cinephone Corp. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 
COUNTERS, Lumber 
Adde & Co. 
Durant Mfg. Co. 
Keuffel & Esser Co. 
McDonnell Odometer Co 
Moisture Register Co. 
Tally-Meter Co. 
COUNTERS, Photoelectric 
Durant Mfg. Co. 
Ess Instrument Co. 
Lumenite Electric Co. 
Paver-Sills Co 
Photobell Corp. 
Production Instrument 
Vacutron, Inc. 
United Cinephone Corp. 
Weston Electrical Inst. 
Worner Products 
COUNTERS, Production 
Adde & Co. 
Amer. Automatic Elec. 
Bristol Co. 
Cramer & Co., 
Durant Mfg. Co. 
Elec. Tachometer Corp. 
Guardian Elec. Mfg. Co. 
Hart Mfg. Co., BR. E. 
McDonnell Odometer Co. 
Moisture Register Co. 
Ohmer Register Co. 
Photobel! Corp. 
Production Inst. Co. 
Richardson Scale Co. 
Rowe Radio Research 
Shalicross Mfg. 
Struthers-Dunn 
United Cinephone Corp. 
Veeder-Root. Inc. 
COUNTERS, 
Adde & Co. 
Bristol Co. 
Boulin Instrument Corp. 
Cummings Machine Wks. 
Durant Mfg. Co. 
Elec. Tachometer 
Gurley, W. & L. 
Hart Mfg. Co., R. E. 
Ideal Commutator Dresser 
Jaeger Watch Co. 
Jones Motrola Sales Co. 
Knopf, Paul 
Marsh Corp., Jas. P. 
Mason-Neilan Regulator 
McDonnell Odometer Co. 
McNab of Bridgeport 
Moisture Register Co. 
Ohmer Register Co. 
Production Inst. Co. 
George Scherr Co., Inc. 
Southwestern Electrenics 
Speidel & Co. 
Standard Elec. Time Co. 
Star Brass Mfg. Co. 
Starrett Co., L. 8. 
Veeder-Root, Inc. 
Warren-Knight Co. 
Zernickow Co., O. 
COUNTERS, Stroke 
Adde & Co. 
Bristol Co. 
Clay-Adams Co. 
Durant Mfg. Co. 
Eagle Signal Corp. 
Guardian Elec. Mfg. Co. 
Hart Mfg. Co., R. E. 
International Register Co. 
McDonnell Odometer Co. 
Moisture Register Co. 
Photobell Corp. 
Ohmer Register Co. 
Production Inst. Co. 
Southwestern Electronics 
United Cinephone Corp. 
Veeder-Root, Inc. 


Inc. 


Revolution 


Corp. 
E. 











DIAL 


Federal 


For catalog 
ments write to— 


FEDERAL 


INDICATORS 
for 


TESTING INSTRUMENTS 


Low Friction Federal 
lend themselves particularly to laboratory 
and scientific uses, where precision mea 
urements must be exceptionally accurate 
They are available in five sizes graduated 
from .00025” to 0.005”. 


including 


Indicato 


latest devel: c 





1142 Eddy St., 





Federal Products Corp, 


Providence, R, |, 








COUNTERS, Twist 
McDonnell Odometer Co 
Sax] Instrument Co. 
Scott Co., Henry L. 
Southwestern Electronics 
Suter, Alfred 
Veeder - Root, Inc. 

COUNTERS, Vehicular 
Streeter-Amet Co. 

COURSE PROTRACTORS 

(See Protractors, 
Course) 

CRYSTALS, Piezoelectric 
Bausch & Lomb Opt. 
Bliley Electric Co. 
Brush Development Co. 
Generali Ratio Co. 
Premier Crystal Labs 
RCA Manufacturing Co. 
Valpey Crystals 
Zeiss, Inc., Carl 

CRYSTALS, Quartz 
Bliley Electric Co. 
Fuess, Inc. 

General Radio Co. 
Master Optical Co. 
Premier Crystal Labs. 
RCA Manufacturing Co. 
Valpey Crystals 

CRYSTALS, Rochelle Salt 
Brush Development Co. 

CRYSTALS, Tourmaline 
Fuess, Inc. 

Premier Crystal Labs. 
Zeiss, Inc., Carl 
CUBIC FOOT BOTTLES 
(See Bottles,Cubic Feet) 

CURRENT LIMITERS 
Betts & Betts 
General Elec. Co. 
Monitor Controller Co. 
RCA Manufacturing 

CURRENT METERS (See 

Meters, Current) 

CURRENT REGULATORS 

( Regulators, Cur- 
rent) 

CURVE TRACERS (See 

Drawing Instruments) 

CUTMETERS 
Amthor Testing Inst. Co. 
Coats Mach. Tool Co. 
McDonnell Odometer Co. 
Veeder-Root, Inc. 

CYCLE CONTROLLERS 

(See Controllers, Auto- 
matic, Cycle) 

CYCLE COUNTERS 

Counters, Cycle) 

CYCLOMETERS 

Veeder- Root, Ine. 


(See 


CYLINDERS, GRADUAT. 


ED (See Apparatus 
Laboratory, Glass) 
DECELEROMETERS (Se 


Accelerometers) 
DECIBEL METERS (Se 
Sound Level Meters) 
DEEP SEA 
INSTRUMENTS 
Ballauf Mfg. Co. 
Moeller Inst. Co. 
DEFLECTION TESTERS 
Light Wave (See Test. 
ers, Deflection, Light 
Wave) 
DEFORMETERS 
Baldwin-Southwark (| 
Dietert Co. 
DELINEASCOPES 
Bausch & Lomb 
Central Scientific Co 


Leitz, Inc. 
Spencer Lens Co. 
DEMAND, Indicators (See 
Meters, Demand, Elec- 
tric; Meters, Demand, 
Gas) 


DEMAND, Recorders 
(See Meters, Demand) 

DEMAND — LIMITING 

DENSIMETERS 

Natl, Aluminate Corr 
Pfaltz & Bauer, In 
Tagliabue Mfg. Co. 
DENSITOMETERS 
Akatos, Inc. 
Applied Research Labs 
Baird Associates 
Bausch & Lomb Opt 
Dietert Co. 
Gaertner Scientic Corp 
Jarrell-Ash Co. 
Mico Inst. Co. 
DENSOMETERS 
Akatos, Inc. 
Gaertner Scientific Corp 
Gurley, W. & L. E 
Zeiss, Inc., Carl 
DEPTH, tadicators, Length 
Chicago Dial Ind. ‘¢ 
Federal Prod. Corp 
Gen. Engg. & Mode! ‘ 
Starrett Co. 

DEPTH, Indicators, Liquid 
(See Gages, Liquid 
Level, Indicating) 

DEPTH INDICATORS 


vea 

Moeller Inst. Ce. 
DEPTH, Recorders, Licuid 

(See Gages, Li 

Level, Indicating) 
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Complete line — includes 
Mechanical and Electric 
Counters in types and 
sizes for wide range of 
requirements. Also Pre- 


determined Electric Coun- 
ters, Time Totalizers, and 
Timing, Signaling, Re- 
cording Devices. 
for Catalog. 


Positive, effortless action that is entirely 
new in Mechanical Counters has been 
Write achieved in Silver Kings thru long research 


and specialized design effort. 


One-piece Bakelite number wheels are 80% 
Unbreakable plastic windows — 
streamlined to avoid shadows. All steel 
Counter assembly has only one 


lighter. 


housings. 
Many other assure de- 


beyond 


screw. features 


pendability and long wear life 


calculation. 


Before you buy counters, see a Silver King. 
Quick delivery. 


mpany 
702 W. JACKSON BLVD. CHICAGO, ILL. 
Manufacturers of Counting, Timing and Recording Devices 








Keep em Accurate... 


Your instruments are no more accurate than the dials, 
scales, and panels that record their performance. 


The call these days for instruments is for more and more 
With this trend we 
have kept pace so that the measurements of your instru- 


precision, finer and yet finer tolerances. 


ments can be recorded faithfully. 


Today we are supplying leading manufacturers with pre- 
cision etched parts which formerly had to be done by the 
much slower process of engraving. Naturally we are tremen- 
dously proud to be able to assist this way in speeding up 
the War Production Program. 


METAL AND PLASTICS 
(Textolite, Cellulose Acetate) 


Dials, Nameplates, Scales and Panels 


Fluorescent and phosphorescent 
filled when required 


ETCHED PRODUCTS CORPORATION 
39-01 QUEENS BOULEVARD 
LONG ISLAND CITY, NEW YORK 











DIAL INDICATORS 








Made to A. G. D. specifications in four sizes with four- 

teen different dial numberings indicating thou- 

sandths, half and tenths of thousandths inches. Plain 

or jewel bearings. Shock absorbers for all models 
Send for new catalog No. 52 


B. C. AMES CO., WALTHAM, MASS. 





































PRODUCTIMETERS 


__are good soldiers on the pro- 
duction line . . . rugged, con- 
sta wn“ stantly dependable, they are 
Chie well fitted to guard against 
waste, lost time...conserving 
precious man-hours that can 
be used to produce MORE. 
They’re ready to give you ac- 
curate count day after day, as 
you turn out essential prod- 
ucts for winning the VICTORY. 
Check your machines now 
to see where you can use 
hProductimeters. Then... 
















WRITE FOR 
COMPLETE DETAILS 


)' a 20 ob acy 


A. Catalog 8 — Rotary Counters. 


B. Catalog 16 — Electrically op- 
erated counters. 


C. Catalog 7 — Stroke Counters. 


DURANT MANUFACTURING COMPANY 
PRODUCTIMETERS 194 Eddy Street 


1914 N. Buffum Street 
Milwaukee, Wisconsin 
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Please mention THE 1943 INSTRUMENTS INDEX when writing 







DETECTOR CARS to DYNAMOMETERS 
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ETCHED OR 


OUR 30 YEARS EXPERIENCE 
ASSURES BEST QUALITY 
PROMPT PERFORMANCE. 


LITHOGRAPHED 


21-03 44TH AVENUE 
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¥ Onsteument DIALS AND SCALES 


IN ALL FINISHES @ 


NAMEPLATES - PANELS ec 
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PREMIER METAL ETCHING COMPANY 


LONG ISLAND CITY, N.Y. 
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WESTERN HEMISPHERE 


RADIUM 
DIRECT FROM MINE TO YOUR DIALS! 


Canada: Largest producer of radium in the world. 


RADIUM CITY 


~ 
GREAT BEAR 
LAKE 


HUDSON 


(| BAY 
WATERWAYS @ 


— em ADi Um TRAIL -— 5000 MILES 
e 


WINNIPEG 





et ee 2 weet ere ccers 


We are the only company which processes radium from mine ore to the 
final form in which YOU will use it. 


Our modern studios are expertly staffed to apply any specified luminous com- 
pound on your dials or pointers. 


Whatever your problem in this field may be, consult our technicians for the 
answer, We can supply the proper compound, and if you desire, apply it. 


CANADIAN RADIUM and URANIUM CORP. 


630 FIFTH AVE. NEW YORK CITY, NEW YORK 











For addresses, see pages 1-107—I-118 


DETECTOR CARS, For 
Testing Rails in Track 
Sperry Products, Ine. 
DETECTORS, Benzol 
Davis Emergency Equip 
Mine Safety Appliances 
DETECTORS, Carben 
Monoxide 
Mine Safety Appliances 
DETECTORS, Gas 
Heiland Research 
DETECTORS, Hydrogen 
Sulphide 
Mine Safety Appliances 
DETECTORS, Mercury 
Vapor 
Mine Safety Appliances 
DETECTORS, Metal 
Associated Research 
General Elec. Co. 
Geophysical inst. Ce. 
iil. Testing Labs. 
Luxtroi Co., Inc. 
McFarlin Co, 
RCA Manufacturing Co. 
United Cinephone Corp. 
DETECTORS, Methane 
Davis Emergency Equip. 
Heiland Research 
Mine Safety Appliances 
DETECTORS, Mine Gases 
Bushnell & Nevins 
Heiland Research 
Mine Safety Appliances 
DETECTORS, Oxygen Defi- 
ciency 
Mine Safety Appliances 
DETECTORS, Potential 
Littelfuse Labs. 
Minerallac Electric Co. 
DETECTORS, Radium 
American Inst. Co. 
DETECTORS, Vibration 
(See Vibroscopes) 
DETECTORS, Voltage 
General Elec. Co. 
Gen. Physical Laboratory 
Ideal Commutator Dresser 
Meter Devices Co. 
Minerallac Electric Co 
Schweitzer & Conrad 
DIAL FACES 
Etched Products 
Hopp Press 
Premier Metal Etch 
DIAL INDICATORS 


Ames Co., B. C. 
Brown & Sharpe 
Chicago Dial Ind. Co. 
Federal Prod. Corp. 
Gen. Engg. & Model Wk. 
Premier Crystal Labs 
S.Lcrr Co., b 
Scientific Inst. Co 
Starrett Co 
DIAL LIGHTS 
Echo Electrical 
DIAL MICROMETERS 
(See Micrometers. Dial) 
DIALS & POINTERS, 
Phosphorescent 
Canadian Radium 
General Luminescent 
DIFFERENTIAL PRES- 
SURE (See Controllers, 
Gages, etc., Pressure) 
DIFFRACTION GRATING 
(See Grating, Diffrac- 
tion) 
DILATOMETERS 
American inst. Co. 
Dietert Co. 
Ferner Co. 
Gaertner Scientific Corp. 
E. Leitz, Inc. 
Rockwell Co., Stanley P 
Zeiss, Inc., Carl 


DIVIDERS, Voltage (Dec- 
ade) 


Daven Co. 
General Radio 
Shallcross Mfg. 


DIVIDERS, Voltage 
(Radio Frequency) 
Andrew. Victor J 
Beck Bros. 
Ferris inst. Corp. 
General Elec. Co 
General Radio Co. 
Instrument Resistors, lac 
International Resistance 
Mallory & Co. 
Measurements Corp. 
Muter Company 
Ohmite Mfg. Co. 
RCA Manufacturing 
Sensitive Research Inst 
Shalleross Mfg. Ce. 
Televise Co. 
Ward Leonard Elec. Ce. 


DIVIDING HEAD, 
OPTICAL 

Gaertner Scientific 

Zeiss, Inc., Carl 


DIVIDING MACHINES 
Brown & Sharpe 
Gaertner Scientific Corp. 
Hayes Scientific Apps 
Mico Instrument Co 
Precise Instrument Co 


DRAFT Indicators (See 
Gages, Draft) Re. 
corders (See Gages 
Draft) 


DRAFT Controliers (See 
Controllers, Automatie 
Draft) 


DRAWING 
INSTRUMENTS 
Alpha Instrument Co 
Altrender & Sons 
Dietzen Co. 

Drafto Co, 

Gurley, W. & L. E 
Henschel & Co. 

Kern Co. 

Keuffel & Esser Co 
Millers Falls Co. 
Nelson Section Liner 
Post Co., Frederick 
Soltmann, Inc., E. G 
Speidel & Co. 
Starrett Co., L. 8. 
Union Tool Co. 
United States Blue Print 
Warren-Knight Co. 
Weber Co., F. 
White Co., Inc., David 


DRIFT INDICATORS 
Driftmeters, Inc. 
Gurley, W. & L. E. 
Kolimorgen Optical Co 
Kolisman Inst. Co. 
Pioneer Instrument Co 
RCA Manufacturing 
Maxwell Smith Co 


DRIFT INDICATORS, 
Bore Hole 
Ruska & Co. 
Sperry-Sun Well Surveying 
DUROMETERS (See Test- 
ers & Testing Ma- 
chines, Hardness) 


DUST ANALYSIS 
APPARATUS 

Bausch & Lomb Optical 
Central Scientific Co 
Corning Glass Works 
Eimer & Amend 
Faistrom Co. 

Federal Pneumatic Systems 
Fisher Scientific Co. 
Mine Safety Appliances 
Pfaltz & Bauer, Inc. 
Sargent & Co. 
Scientific Glass Apparatus 
Scientific Inst. Co. 
Willson Products, Inc 
Zeiss, Inc., Carl 

DYNAMOMETERS, 

Hydraulic 

Baldwin Southwark 
Taylor Mfg. Corp. 





































































DYNAMOMETERS to EXPANSION TEST APPARATUS 











DYNAMOMETERS, Pull 
Rod 
Baldwin Southwark 
Hathaway Inst. Co. 
Hayes Scientific Apps. 
Martin Decker Corp. 
Metron Instrument 


Seederer-Kohlbusch, Ine. 


D | A L FA C F S$ aie a Rotary 


Bristol Co. 
General Elec. Co 
NAME PLATES LAB: nr 
Mid-West Dynamometer 


GAUGES, SCALES Ov Myaraulie. 


Taylor Manufacturing 


EU CUM OYNAMOMETERS. 


Baldwin-Southwark Corp. 


PATENT NOTICES ome — Corp. 


Hathaway Inst. Co. 


CHARTS, CALCU LATO RS, ETC . ‘Olsen ‘Testing Machine 


NAME PLATES sll 
DIAL FACES, ETC. 


S Ww 
icc 
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Thwing-Albert 
DYNAMOMETERS, 
Transmission 
Baldwin Southwark 
Hathaway Instrument 
Rubicon Co. 
Seederer-K ohl busch 













a arc taminaTeD fine } DILLON DYNAMOMETER 
tor J urren 

orp. PRINT WILL NOT WEAR OFF CARTS DEMetauce 

American Inst. Co. COMPACT — ACCURATE — LIGHT WEIGHT 
esistors, Ine Biddle Co., Jas. G. 


A reliable tensiometer widely used by airplane manufac- 





Resistanos i Samples and Estimates el Yo IhY Geophysical Inst. Co. 


eiland Research turers, industrial laboratories, electrical power concerns, etc. 











| Corp. 
ny supplied on request ong BS 8 different capacities from 0-500 Ibs. up to 0-15,000 Ibs. 
turing silanes acs tite Fits into virtually any mechanical setup. Only 8!/4"x6!/4"x3’ 
earch Inst Sticht & Co. —weighs 8 Ibs. 4 oz. Tests for static thrust, load limit, tensile 

; 1OMET ’ : ° 
ie THE les PRESS, INC. ESULLIOMETERS strength, etc. An unbelievably useful instrument at a low 
an : proms Cote. os price. 

, ser bil ; Aveo eee « Central Scient ' 
“a AND FABRICATORS OF SHEET PLASTICS Eimer’ & Amend WRITE FOR FOLDER & PRICE LIST 
a | 460 WEST 34th STREET Ravcher"& Tetaold 
. . agiiabue Mfg. Ce. : 
a, i NEW YORK, oe a EBULLISCOPE (See W C DILLON & Co IN me —— 

om s 
a” a Tel. BRyant 9-1803 ECHELON GRATING (See mane ta i a 
nt Co. Grating. Echelon) 
oii cunFTE Sate, 
ek. aug ane bs 
Bliley Electric Co. 

= Gren, Clough-Brengle Co. 


. « | BeOS TOs Geet on 


DIALS & POINTERS |eaebntoeee SPECIAL TESTING INSTRUMENTS 


Coleman Electric 
Emby Products 














Ts : 
at Co Schaar & Co. for 
s a 
uadrant 
Cambridge Inst. Co. AUTOMOTIVE AND AIRCRAFT INDUSTRIES 
7? ' Central Scientific Co. 
Pfaltz & Bauer, Inc. 
ae Co. 6 
c estrite 'nstrument Co. . . . 
as Welch Mfg. Co. Air Flow Measuring Equipment:— 
iner ELECTROMETERS, String 
‘ick Cambridge Inst. Co me rit the air consumptior f 
E. G Geophysical Inst. Co. 
Pfaltz & Bauer, Inc 
as. ELECTRONIC METERS 
(See Meters. Electronic) 
ue Print - 
20. ELECTROPLATING 
SOLUTION TESTING 
David ; APPARATUS 
Ly Central Scientific Co 
RS x Fisher Scientific Co. Piss swing high and low pre 
: Hellige, Inc. ’ 4 y 
E. Le Industrial Insts. Inc. 1 Diesel engines 
al Co Pfaltz & Bauer, Inc. é 
0. : Sargent & Co ymbu n balance. and for 
nt Co 3 Taylor & Co., W. A. : ; 
6 { Instrument security in the blackness of aie: * ~ charging, scavenging and 
as A a bombing plane, the bowels of a ship, Glsase Apparates Cs 
, : or the innards of a tank, is assured when Bene a, an, Co. COMMERCIAL ENGINEERING LABORATORIES 
. . 7 in . eophysica nst. 0. 
a 4 one of the LUMI-TONE phosphores- Pfalts & Bauer, Inc 4612. WOODWARD AVENUE 
» Test. cent sulphide pigments is applied to ELLIPSOGRAPHS (See 
| Ma fe your dials and pointers. Drawing Instruments) DETROIT, MICH. 
» ¥ Let us quote on your application prob- END MEASURES 
4 le Pea ee Pratt & Whitney 
: ems. Our technical experts are skilled casein ‘eineanvene 
Bott al in the application of luminescent com- (See Indicators, En- 
ais pounds on all types of material. Their gine) 
experience and scientific equipment is ENGINE INDICATOR RE- 
ae to apply to your oalaitn seal, od oF aa Motion. ys 
ystems ? ) ) -Cds. (See Reducing Motion, 
0. Engine Indicator) DIRECT PRESSURE 
— © EUDIOMETERS poianier 
' Ace Glass Inc. 
ee GENERAL LUMINESCENT Jeong 
Machiett & Son 









ine é CORPORATION EUSCOPES 


" "i Bausch & Lomb Optical 
638 Federal Se Chicago, Ill. EXPANSION TEST AP- 
PARATUS (See Test- 
ers, Expansion) 
























For addresses, see pages 1-107—I-118 



































































EXTENSOMETERS to FLOWMETERS 





How and when to use gages— 


What is the proper kind of gage for a specific type 
of work? How are gages constructed? How are they 
used? These are the questions discussed in this brief, 
to-the-point manual of the essential facts about gages 
of all types 


Just Out! 


Gages and Their Use in Inspection 


By FRED H. COLVIN—%1.50 


This book describes all types of gages, from calipers, Verniers, 


Micrometers, Measuring Blocks, etc., 


gages 


up to the latest electrolimit 
Tolerances, limits, and allowances are carefully defined and 


explained, and many practical kinks and suggestions on inspection 


are included 


Gives you expert pointers on:— 


Importance of Touch 
Effects of Temperature 
When to Discard Gages 
Restoring Worn Gages 
Where Dial Indicators Are 
How Electric Gages Are Used 


Where Air Gages Are Used 


Used 


Measuring With Light Waves 
Methods of Inspection 
Passing Parts and Salvage 
Selective Assembly 

Reducing Cost of Assembly 


INSTRUMENTS PUBLISHING COMPANY 


1117 Wolfendale St. 


Pittsburgh, Penna. 





EXTENSOMETERS 
American Inst. Co. 
Baldwin-Southwark Corp 
Brabende> Corp. 
Cambridge Inst. Co. 
Eitzen Co 
Ferner Co 
Gen. Engg. & Model Wks 
Hayes Scientific Apps. 
Metzger & Son 
Olsen Testing Machine 


EYEGLASSES, POLAR- 
IZED (for Photoelastic 
Work or Strain Ob- 
servation, etc.) 

Polarizing Inst. Co. 
Zeiss, Inc., Carl 


FADE-OMETER 
Atlas Elec. Devices Co 
Gen. Elec. Vapor Lamp 


FAULT LOCATORS 
Amer. Automatic Elec. 
Industrial Insts. Inc. 
Leeds & Northrup 


Rawson Elec. Inst. Co. 
Rubicon Co. 
Shallcross Mfg. Co. 


Tobe Deutschmann Corp. 


FEED WATER METERS 
Bailey Meter Co. 
Brown Inst. Co. 
Builders-Providence 
Central Station Steam 
Cochrane Corp. 

Elec. Indicator Co. 
Fischer & Porter 
Foxboro Co. 
Henszey 0 

Leeds & Northrup 
Mason-Neilan Regulator 
Mor & Jones, Ltd. 
Republic Flow Meters 
Bimplex Valve & Meter 
Tagiiabue Mfg. Co. 


FEED WATES TESTING 
APPARATUS 
Burrell Tenens Supply 
Central Scientific Co. 
Cochrane Corp. 
Electronic Products Co, 


G. M. Mfg. Co., Inc. 
Hellige, Inc. 
Industrial Insts. Inc. 


LaMotte Chemical Prod 
Leeds & Northrup Co. 
Palo- Myers 

Pfalts & Bauer, i 
Taylor & Co., W. 


1-38 


FEEDERS, Automatic, 

Proportioning 

Bowser & Co., 8. F. 

Everson Mfg. Co. 

Graver Tank & Mfg 

Henszey Co. 

Infileo Co. 

Omega Machine 

Permutit Co. 


FEEDERS, Automatic, 
Granular Material 
Infilco Co. 


Omega Machine 
Permutit Co. 
FIELD RHEOSTATS 
(See een Field) 
FIELD-STREN 
MEASURING SETS 
Andrew, Victor J. 
Federal Telegraph Co. 
Ferris Inst. Corp. 
McFarlin Co. 
Measurements Corp. 
RCA Manufacturing Co. 
Tobe Deutschmann Corp. 
FILLING MACHINES, 


Automatic 
Anderson Bros. Mfg. Co. 
Bowser & Co. 
Gump Co., B. F. 


Richardson Scale Co. 
Triangle Package Mach. 
FILLING MACHINES, 
Bag 
Gump Co., B. F. 
Richardson Scale Co. 
Triangle ‘Package Mach. 
FILLING MACHINES, 
Barrel 
Bowser & Co. 
FILLING MACHINES, 
Can 
Anderson Bros. 
Bowser & Co. 
Gump Co., B. F. 
Triangle Package Mach. 
io MACHINES, 


Gump Co., B. F. 
Triangle Package Mach. 
FILTERS, Light (See aise 
Iters, — 
Guanes inst. 
Lomb Opt. 
Buhl Sates 
Central Scientific Co. 
Corning Glass Works 
Fish-Schurman Co. 
Fuess, Inc 
Kollmorgen Optical Co. 
Leitz, Inc. 
Perkin-Elmer Corp. 
Maxwell Smith Co. 
Zeiss, Inc., Carl 


Mfg. 





FILTERS, Optical 
Akatos, Inc. 
Bausch & Lomb Optical 
Buhl Optical 
Electronic Laboratory 
Fecker, J. W 
Fish-Schurman 
General Scientific Corp. 
Goerz Amer. Optical Co. 
Klett Mfg. Co. 
Maxwell Smith Co. 
Mico Instrument Co. 
Pfaltz & Bauer, Inc. 
Rubicon Co. 
Testrite Instrument Co. 
Triumph Mfg. Co. 
United Cinephone Corp. 
FINDERS, VALVE BOX 
Geophysical Inst. Co. 
FIRE CONTROL INSTRU- 
MENTS, MILITARY 
& NAVAL 


Buhl Optical 

Elec. Indicator Co. 
Fecker, J. W 

Kern Co. 

Kollmorgen Optical Co. 
Maxwell Smith Co. 

Unertl Opt. Co. 

United Cinephone Corp. 

FIRING DISKS 
Veritas Firing System 

FLASH POINT TESTERS 

(See Testers, Flash 
Point) 

FLASHERS, Neon Tube 
Automatic Elec. Mfg. Co. 
Bacharach Industrial Inst. 
Betts & Betts 
Paragon Electric Co. 
Sangamo Electric Co. 

FLATNESS TESTERS 

(See Testers, Flatness, 
Light Wave) 

FLATS, OPTICAL 
Am. Telescope Labs. 
Baird Associates 
Bausch & _— Optica! 
Buhl Optic 
Clark & ia 
Ednal Co. 

Fecker, J. W. 
Ferner Co. 
Fish-Schurman Co. 
Fuess, Inc. 
Gaertner Scientific Corp. 
Goerz Amer. Optical Co. 
Kollmorgen Optical Co. 
Master Optical Co 
Mico Instrument Co. 
Miller Corp., 

(Cont'd) 


FLATS, OPTICAL 
(Cont'd) 
Perkin-Eimer Corp. 
Ruska & Co. 
Scherr Co., Inc., 
Simpson Optical 
Spencer Lens 
Tinsley Laboratories 
Unertl, John 
Van Keuren Co. 
Vard Inc. 
Wilder, R. S 
Woermann-Schuchhardt 
Zeiss, Inc., Carl 
FLATS, OPTICAL, 
Quartz 
Bausch & Lomb Opt. 
Thermal Syndicate Ltd 


FLIGHT TEST INSTRU- 
MENTS 
Gannon Co 
Globe Industries 


Impact Register 
Televiso Products 


“FLOW” 


(Flowmeters measure opri- 
marily RATE of flow. For 
positive or ‘‘quantity’’ 
fluid meters, see the nu- 
merous classes under ‘‘Me- 
ters’’) 


FLOWMETERS, AIR 
(See Flowmeters, Gas) 
FLOWMETERS, AREA 
Cone & Disk Type 
Cochrane Corp. 
Commercial Engg. Labs. 
Fischer & Porter 
Friez & Sons 
National Meter Co. 
FLOWMETERS, AREA 
Cylinder & Piston Type 
American Inst. Co. 
Bowser & Co. 
Brown Inst. Co. 
Fischer & Porter 
National Meter Co. 
New Jersey Meter Co. 
FLOWMETERS, AREA 
Free Fioat Type 
Am. Gas Furnace Co. 
D’Este Co 
Fischer & Porter 
Fish-Schurman Corp. 
Hoke, . 
Schutte & Koerting Co. 
FLOWMETERS, AREA 
Orifice & Plug Type 
American Meter Co. 
Bacharach Industrial Inst 
Brown Inst. Co. 
Cochrane Corp. 
Fischer & Porter 
Mason-Nelian Regulator 
Republic Flow Meters 
Taylor Inst. Cos. 
Trimount Instrument 
FLOWMETERS, BLAST 
(See Flowmeters, Gas) 
FLOWMETERS, GAS 
Ace Glass, Inc. 
American Gas Furnace 
American Inst. Co. 
American Meter Co. 
Bacharach Industrial Inst 
Bailey Meter Co. 
Bowser & Co. 
Bristol Co. 
Brown Inst. Co. 
Builders-Providence 
Clark Blast Meter 
Cochrane Corp. 
Commercial Engg. Lahs. 
D’Este Co. 
Detroit Air Meter Co. 
Eclipse Aviation 
Elec. Indicator Corp. 
Fischer & Porter 
Fish-Schurman Co. 
Foxboro Co. 
Friez & Sons 
Gas Appliance Specialties 
Henszey Co. 
Hoke, Inc. 
il. Testing Labs. 
International Filter Co. 
Kolisman Inst. Co. 
Lambert Meter Co 
Leeds & Northrup 
Leupold, Volpel & Co. 
Mason-Neilan Regulator 
Meriam Co. 
Morey & Jones, Ltd. 
National Meter Co. 
New Jersey Meter Co. 
Pioneer Instrument 
Republic Flow Meters 
Ring Balance Co. 
Schutte & Koerting Co 
Scientific Glass Apparatus 
Selas Company 
Simplex Valve & Meter 
Superior Meter Co. 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 
Trimount Instrument 
Victor Equipment Co. 


FLOWMETERS, LIQUID 


(See Flowmeters, Gas) 


ee Open- 


itream 
Bristol Co. 
Builders-Providence 
Cochrane Corp. 
Leupold & Stevens 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 
Scientific Inst. Co. Calif 
Simplex Valve & Meter 





For addresses, see pages 1-107—I-118 


George 


Fused 


FLOW METE.'s 


@ The Type H illus- 
trated isan extremely 
accurate a goin dl 
instrument for measur 


ing the flows of gases 


or liquids when oper- 
ating pressures do not 
exceed 250 Ibs. per sq. 
in. and the differential 
pressure does not ex- 
ceed 160 inches of 
water pressure. Wall or 
Panel Mounting. Direct 
reading scales to meet 
any requirement. Also 
Inclined Tube types— 
for low differential 
ranges of 25” or 49” 
of water. Fully descrip- 
tive catalog sent on 
request. 














ers, Meters, 
and Gouges for the accurate measurement of Pres. 
sures, Vacuums and Flows of Liquids and Gases. 





FISCHER & PORTER 
Stabl-Vis Rotameter 

















FOR VISCOUS FLUIDS 


The calibration 


of this amazing new 
rotameter is independent of norma 
viscosity variations in the fluid for 


which it is calibrated. 

It accurately measures flow rates of 
viscous fluids such as sulphuric acid 
concentrated caustics, oils «and or 
ganic solutions without use of com 
plicated correction factors or aut¢ 
matic temperature controls. 
and types 
contro! 


Available in all materials 
such as indicating, recording, 
ling. 


Send for Bulletin 80-A 
FISCHER & PORTER CO. 


23 COUNTY LINE ROAD 
HATBORO PENNSYLVANIA 
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RECORDING-INDICATING-CONTROLLING 
[na 










VENTURI 


Builders Venturi Meter is equally re- 
spected in boiler rooms, water works, 
and sewage disposal plants every- 
where. For the super-accuracy re- 
quired by central stations, each Type 
M is adjusted to match exactly its 
y University - calibrated Venturi Tube. 
é Write for Bulletin 324, 





Again and again, hundreds of firms 
have purchased Builders Shunt Meters 
or gas that 


For 


METERING FLOW 


Weight 












to measure steam, air, 
they sell to customers or distribute to 
various departments. Low price and 
accuracy are but two of the many 


Type KS advantages. Write for Bul- 
letin 307 


Liquid Level - 


eee ae 


FLO-WATCH 


An attractive flow meter as accu- 


CHRONOFLO 


SS daniel ea 


Builders Chronoflo Telemeter 
brings measurements of flow, lev- 
el, pressure, temperature, and 
weight from any distance to cen- 
trally located indicating and re- 
cording instruments. The Chrono- 
flo time impulse Meter has more 
than fulfilled its promise. Write 
for Bulletin 320. 





rate as it is good-looking. This re- 
cording, indicating, and totalizing 
meter is designed and priced to 
allow wide use throughout the 
plant. Equally serviceable with 
Venturi Tube, Flow Nozzle or Ori- 
fice Plate. Write for Bulletin 
318A. 





iiiisaeia<caamiatemtnaiecunaeuneite eee . . 
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Sincerely Yours 














44 CODDING ST., PROVIDENCE, R. I. 





BUILDERS-PROVIDENCE, INC. 















SPECIAL TESTING INSTRUMENTS 


for 


AUTOMOTIVE AND AIRCRAFT INDUSTRIES 





















3. Fuel Flow Indicators:— 


b. Fluted Guide Flow Indicators:— 


tor 





for measuring the rate-of-f Ww f fy 
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c. Calibrating S 

















for calibrat 
ing rate-of 
Ww indic yt 






ors. 





COMMERCIAL 
ENGINEERING 
LABORATORIES 


4612 Woodward Ave. 
Detroit, Mich. 
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THE COX 
CALIBRATING 
STAND 
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Please mention THE 1943 INSTRUMENTS INDEX when writing 










FLOWMETERS to FREQUENCY METERS 

































BAILEY 
Qluid Meters 


For STEAM - LIQUIDS - GASES 


@ Bailey Fluid Meters are designed to 
indicate, record and integrate the flow of 
steam, liquids, or gases under practically 
any pressure or temperature condition. 

A great variety of indicating, recording 
and integrating combinations are available 
for use with four distinct types of flow 
mechanisms. 

This large variety of possible combina- 
tions enables the flow meter engineer to 
specify equipment which is pre-eminently 
suited to any flow measuring application. 

When it is desired to place indicators, 
recorders and integrators at a considerable 
distance from the primary element, Bailey 
Synchro-Meters are available to provide 
electric transmission. 

For detailed information consult Sweet's 
Engineering Catalogs or request a copy of 
bulletin No, 301. 









BAILEY METER COMPANY 


1041 IVANHOE ROAD CLEVELAND, O 
ey Mete y td NM tre jo 
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FEATURES 

BELLOWS ACTUATED 
FLOWMETERS 
and 

LIQUID LEVEL 
GAUGES 


of the 


DIFFERENTIAL 
PRESSURE TYPE 











Other Instruments 
Manufactured Include 


THE NOZZLE PRESSURATER 
FOR FIRE ENGINES 


MANOMETERS 
HIGH PRES. TYPE 


Write for Details 


MOREY & JONES, LTD. 


922 S0. HEMLOCK ST. 
LOS ANGELES, CALIF. 



































FLOW METERS, Orifice, ano 
Nozzle 


Ace Glass Inc. 
American Meter Co. 
Askania Regulator Co. 
Bacharach Industrial Inst. 
Bailey Meter Co. 
Bristol Co. 

Brown Inst. Co. 
Builders-Providence 
Cochrane Corp. 
Commercial Engg. Labs. 
Corning Glass Works 
Eimer & Amend 
Fischer & Porter 

Foxboro Co. 

Hoke, Inc. 

Lambert Meter Co., Inc. 
Leeds & Northrup Co. 
Leupold & Stevens 
Mason-Neilan Regulator 
Meriam Co. 
Moore Products 
Morey & Jones, Ltd. 
Permutit Co. 

Pgh. Equitable Meter 
Republic Flow Meters 
Ring Balance Co. 
Ruska & Co., Inc. 
Scientific Glass Apparatus 
Scientific Inst. Co. 
Simplex Valve & Meter 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 
Trimount Instrument 


FLOWMETERS, Pitot Tube 
Am. Blower Corp. 
American Meter Co. 
Askania Regulator Co. 
Bacharach Industria) Inst. 
Bailey Meter Co. 

Bristol Co. 

Cambridge Inst. Co, 
Central Scientific Co. 
Cochrane Corp. 
Defender Automatic Reg 
Detroit Air Meter Co. 
Foxboro Co. 

Friez & Sons 

Fuess, Inc. 

Kolisman Inst. Co. 
Leupold & Stevens 
Meriam Co. 

Morey & Jones, Ltd. 
Pitometer Log Corp. 
Precision Therm. & Inst. 
Refinery Supply Co. 
Republic Flow Meters 
Ring Balance Co. 
Simplex Valve & Meter 
Taylor Inst. Cos. 
Trimount Instrument 


FLOWMETERS, Steam 


Am. Dist. Steam Co. 
American Meter Co. 
Balley Meter Co. 
Bristol Co. 

Brown Inst. Co. 
Builders-Providence 
Cochrane Corp. 
Fischer & Porter 
Foxboro Co. 

Leeds & Northrup Co. 
Mason-Neilan Regulator 
Meriam Co. 

Morey & Jones, Ltd. 
Republic Flow Meters 
Ring Balance Co. 
Simplex Valve & Meter 
Tagiiabue Mfg. Co. 
Taylor Inst. Cos. 


FLOWMETERS, Vane 


Autocall Co. 

Detroit Air Meter Co. 
Friez & Sons 

il. Testing Labs. 
Mason-Neilan Reg” lator 
Simplex Valve & Meter 


FLOWMETERS, Venturi 


Type 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Builders-Providence 
Cochrane Corp. 
Foxboro Co. 
International Filter Co. 
Leeds & Northrup 
Leupold & Stevens 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 
Ring Balance Co. 
Simplex Valve & Meter 
Tayler Inst. Cos. 


FLOWMETERS, Weir 


Bailey Meter Co. 
Bristol Co. 

Brown inst. Co. 
Builders-Providence 
Cochrane Corp. 

Elec. Indicator Corp. 
Foxboro Co. 

Gurley. W. & L. E. 
Leupold & Stevens 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Simplex Valve & Meter 
Taylor inst. Cos. 


FLUE GAS ANALYZERS 


(See Gas Analyzers, 
Flue Gas) 


FLUID METERS, GAS 


(See Gas Meters) 





For addresses, see pages 1-107—I-118 


FLUID METERS, LIQUID 
(See Meters, Liquid) 
FLUID METERS, 

QUANTITY (See Gas 
Meters; Meters, Cur- 
Meters, Liquid) 
FLUORESCENT 
CHEMICALS 
Central Scientific Co. 
Pfaltz & Bauer, Inc. 
Patterson Screen Co. 
Laboratory Specialities 
FLUORESCENCE 
Uitra- Violet Products 


FLUORESCENT PAINT 
APPLIED 
Canadian Radium 
General Luminescent 
FLUORESCENT MER- 
CURY VAPOR TUBES 
EMITTING WHITE 


LIGHT (See Light 
Sources) 
FLUOROSCOPES 


General Electric X-Ray 

Patterson Screen Co. 

Westinghouse X-Ray Co. 
FLUXMETERS 

Annis Co. 

Cambridge Inst. Co. 

Central Scientific Co. 

General Elec. Co. 

Leeds & Northrup Co. 

Rawson Electrical Inst. 

Rubicon \. 

Sensitive Research Inst. 


FOLDING ENDURANCE 
TESTERS (PAPER) 
(See Testers, Folding 
Endurance) 


FOOT BLOCKS 
Ford Motor Co. 

FOOT CANDLE METERS 
Central Scientific Co. 
De Jur-Amsco Corp. 
General Elec. Co. 

G-M Labs. 

Pfaltz & Bauer, Inc. 
Photovolt Corp. 

United Cinephone Corp 
Weston Elec. Inst. Corp. 


FOREWARN DETECTOR, 
for locating hidden 
weapons (See Detec- 
tors, Metal) 

FORKS, Synchronization 
Elee. Tachometer Corp. 
Gaertner Scientific Corp. 
Riverbank Laboratories 

FORKS, Tuning 
Clay-Adams Co. 
Hathaway Instrument 

FORKS, Tuning, Electric- 
ally Driven 

American Inst. Co. 
Cambridge Inst. Co. 
Central Scientific Co 
Chicago Apparatus Co. 
Elec. Tachometer Corp. 
Engineering Labs., Inc. 
Gaertner Scientific Corp. 
General Radio Co. 
Hathaway Inst. Co. 
Metron Instrument 
Riverbank Laboratories 
Welch Mfg. Co. 

FORKS, Vacuum Driven 
Cambridge Inst. Co. 
Gaertner Scientific Corp. 
Riverbank Laboratories 

FRACTIONAL HORSE- 
POWER MOTORS 
(See Motors, Fractional 
Horsepower) 

FREENESS TESTERS 
(See Testers, Freeness) 

FREQUENCY METERS, 
Controlling 

Doolittle Radio 
General Elec. Co. 
Leeds & Northrup Co. 


FREQUENCY Meters, 


Electronic 
De Jur-Amsco Corp. 
General Radio Co. 
Lavoie Laboratories 
Metron Instrument 
RCA Manufacturing Co. 


FREQUENCY METERS, 


Indicating 
General Elec. Co. 
General Radio Co. 
Hathaway Instrument 
Hickok Flee. Inst. Co. 
J-B-T Instruments 
Leeds & Northrup Co. 
Metron Instrument 
RCA Manufacturing Co. 
Roller-Smith Co. 
Sensitive Reseerch Inst. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp 


FREQUENCY METERS, 


General Elec. Co. 
Leeds & Northrup Co. 
Metron Instrument 
Rolier-Smith Ce. 
Warren Telechron Co 
Westinghouse Elec. & Mfg 





New Jersey Meter Co. 





New Jersey Air Miter; 











TOOL-OM-ETER ard 
DRILL-OM-ETER 


Measure the { 










Ww of 
Compressed Air to 
any process or tool, 
Guide the mainte. 


nance of pneumatic 
equipment in effec. 
tive working condi- 
tion. 


ied ramus rcaerreten 


These meters are of 
the constant head, 
variable orifice type, 
simple, reliable, 
portable, only one 
moving part. Used 
on air and other 
gases at 1-300 lb. 


PLAINFIELD, N. J. 
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FisemeR & PORTER 
Stabl-Vis Rotameter 
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FOR VISCOUS FLUIDS | 

The calibration of this amazing new ad 

rotameter is independent of normal! to 
viscosity variations in the fluid for 4 

which it is calibrated. % M 

It accurately measures flow rates of sis 

viscous fluids such as sulphuric acid, str 

concentrated caustics, oils and or- stt 

ganic solutions without use of com- ‘ fr 

plicated correction factors or auto- 4 al 

matic temperature controls. 
Available in all materials, and types 1 
such as indicating, recording, control- a 


ling. 
Send for Bulletin 80-A 


FISCHER & PORTER CO. 
23 COUNTY LINE ROAD 
HATBORO PENNSYLVANIA 
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For Measuring the Flow of 
Steam -Water-Gas-Air-Oil 
WORKING PRESSURES 


Republic meters are available for all work- 
ing pressures up to 5000 Ib. per sq. in. 


RANGE EASILY CHANGED 
The range of a Republic meter can be 
easily and quickly changed by merely 
changing the range tube. 
READING INSTRUMENTS 
The Republic indicator, recorder and in- 
tegrator operate independently of each 
other and can be supplied separately or 
in combination. They are remote reading. 
EASILY READ 
The indicator scale and the recorder chart 
all have uniform graduations and are 
direct reading. The integrator has a large 
cyclometer type dial. 

WRITE FOR DATA BOOK No. 701 


REPUBLIC FLOW METERS CO. 


2249 DIVERSEY PKWY., CHICAGO, ILLINOIS 





CLACTRIC and MECHANICA: 


FLOW METERS 


For Controlling, Recording, Totalizing 
and Indicating the Flow of Fluids 
such as Steam, Water, Gas, Oil, etc. 


Brown Flow Meters are available in two types, 
the Electric type and Mechanical type. 


ELECTRIC TYPE: Complete equipment consists 
of three units, the orifice plate, manometer and 
instrument. Instrument can be located at a re- 
mote point from the orifice and manometer 
(point of flow measurement). 


Because of this flexibility, it is particularly 
adaptable for applications where instruments are 
to be remotely located. Write for Cata'og. 


MECHANICAL TYPE: Complete equipment con- 
sists of two units, the orifice plate and the in- 
strument. The meter body is integral with the in- 


strument. Readings are transmitted mechanically 
from meter body to instrument. Write for Cat- 
alog. 


THE BROWN INSTRUMENT COMPANY, a divi- 
von of Minneapolis-Honeywell Regulator Co.. 
4482 Wayne Avenue, Philadelphia, Pa. 


BROWN FLOW METERS 


ND 
MINMEAPOLIS-HONEY WELL CONTROL SYSTEMS 


and Control is to E 
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| 
| 
} 
| 
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FREQUENCY METERS, 
Standards 
Bliley Electric Co. 
Doolittle Radio 
Ferris Inst. Corp. 
Hathaway Instrument 
Millen Mfg. Co. 

RCA Manufacturing Co. 
FREQUENCY METERS, 
Vibrating Reed 
Biddle «'o., Jas. G 

J-B-T Insts., Inc. 
FREQUENCY RESPONSE | 
RECORDERS, Auto. 
matic 
Sound Apparatus Co. 
FRITTED GLASS FIL- 
TERS & APPARATUS 
Central Scientific Co. 
Fischer & Porter | 
Fish-Schurman Co. 
Pfaltz & Bauer, Ine 
FUEL ANALYSIS 
APPARATUS 
Burrell Tech. Supply 
Central Scientific Co 
Eimer & Amend 
Machlett & Son 
Parr Instrument Co. 
Precision Scientific Co. 
Sargent & Coa 
Tagliabue Mfg. Co. 
FUEL FLOW INDICA- 
TORS 





Model 30-F 


Askania Regulator Co. 

Autocall Co. 

Baiiey Meter Co. 

Bristol Co. H 

Brown Inst. Co. 

Commercial Eng. Labs. 

Eclipse Aviation 

Fischer & Porter 

Foxboro Co. 

Masen.Neilan Regulator 

National Airoil Burner 

Pioneer Instrument 

Tagliabue Mfg. Co. 

Taylor inst. Cos. 

Technicraft Indicators 

Victor Equipment Co 

FURNACE CONTROL 

SYSTEMS (See Con- 
trollers, Automatic) 


Model! 60-FP 


FURNACES, LABORA. | 
| TORY, HIGH TEMPER.- | Model 51-F 
ATURE for front-of-panel 
American Instrument Co. mounting 


Gordon Co., Claud 8. 
Johnson Gas Appliance 
Laboratory Equipment 
Machlett & Son 
National Airoil 
Schaar & Co. 

Selas Co. 

Shallcross Controls 


JB 


for flush panel mounting 






a portable type for 
testing 








FREQUENCY METERS to FURNACES 


A) New Idea In 


VIBRATING REED FREQUENCY METERS 


A series of now and improved vibrat 
reed frequency meters. Eight stand 
ard models—special reed comt 
tions and case styles on order ill 


half cyc'e increments. Ranges 20 to 4% 

cycles. Unaffected by wave form, aver 
age temperature changes, and externa 
and 


magnetic fields. Accurate — strong 


may be read at a glance. Sensitivity is 


preset during manufacture —-no manual 


adjustments necessary. Effects of panel 
vibration minimized because each reed 
is individually mounted and electrically 


activated. Licensed under Triplett Pat 


ents Pending. Write for Bulletin VF-42 


J - B-T Products 


Vibrating Reed Frequency Meters... 


Pyrometers Potentiometer-Pyrometers 


. Resistance Thermometers Thermo- 
couples and Thermocouple Leads Elec 
Galve 


Selector Switches and other 


tric Tachometers inometers 
Electrical 


Instruments and Testing Equipment 


INSTRUMENTS, INC. 


441-I Chapel Street, New Haven, Conn. 








“FRAHM’’ VIBRATING REED 
FREQUENCY METERS 


For dependable indication of 
power frequencies. Unaffected by 
wave form or by ordinary voltage 
and temperature changes. No 
pivots, jewels or rotating parts. 
Available in switchboard minia- 
tureand wide-range portable types. 
Various ranges between 15 and 
500 cycles per second. Write for 


Bulletin 1695-I. 





LUBRICATED 
SLIDING 
CONTACT 








4 SIZES 
AND 
76 RATINGS 





JAGABI “LUBRI-TACT” RHEOSTATS 


For precise manual control of 
electric current. The “Lubri-tact’”’ 
feature is a lubricated sliding con- 
tact, giving smooth adjustment and 
long life. A full range of instru- 


Por addresses, see pages 1-107—1-118 


ments in a variety of types is 
usually carried in stock. Also com- 
pression type carbon Rheostats for 
smooth control of heavy currents. 
Write for Bulletin 1620-I. 


















































FURNITURE to GAGES 








AUTOMATIC HIGH SPEED POWER 
LEVEL RECORDER MODEL PL 


The Fastest Recording Instrument on the Market 









































































Designed especially for acoustical measurements such as 
reverberation time, sound decay, sound absorption, but 
also ideal for vibration and noise measurements. Also 
applicable to current and voltage measurements. 











The recording is on a 2” chart and can be made either on 
a logarithmic (db) or linear (current/voltage), or on a 
loudness (phon) scale. Two writing and two chart speeds. 







Write for descriptive bulletin. 






AUTOMATIC FREQUENCY RESPONSE 
RECORDER MODEL FR 




































For drawing automatically and accurately the frequency 
characteristic of any audio apparatus or complete in- 
stallation. 










4” chart; ink-writing. Applicable to voltage and current 
measurements, sound intensity, vibration, etc. 


Full technical data given in our bulletin 
“Sound Advances.” 


SOUND APPARATUS COMPANY 


150 WEST 46 STREET NEW YORK, N. Y. 


Specialists in Designing and Manufacturing 
of Graphic Recording Instruments 

























For addresses, see pages 1-107—I-118 


FURNITURE, LABORA- 
TORY 


Hamilton Mfg. Co. 
Kewaunee Mfg. Co. 
Kimball Co., W. W. 
Laboratory Const. Co. 


Laboratory Furniture Co. 
Moline Furniture Works 


Sheldon & Co. 
Sjostrom Co. 
Southern Desk Co. 
Weich Mfg. Co. 
FUSES, INSTRUMENT 
Littelfuse Labs. 
Meter Devices @o. 
GAGE BLOCKS 
Ford Motor Co. 
Dilinols Tool Works 
Pratt & Whitney 
Savage Tool Co. 
ScLerr Co., George 
Standard Gage Co. 
Van Keuren Co. 


GAGE GLASS IL - 
NATORS _ 
Wright-Austin Co. 
GAGE TESTERS, Dead- 
weight 


American Inst. Co. 
Amthor Testing Inst. Co. 
Ashton Valve Co. 
Crosby Steam Gage Co. 
Grove Regulator 
Manning, Maxwell & Moore 
Olsen Testing Machine 
Pioneer Instrument 
Refinery Supply Co. 
Star Brass Mfg. Co. 
GAGE TESTERS, 
Fiuld-scale 
Crosby Steam Gage Co. 


GAGE TESTERS, Liquid- 
column 


Manning, Maxwell & Moor 
Pioneer Instrument was 
GAGES (See also object of 
Measurement and 
control) 
GAGES, Absolute 
Bailey Meter C 
Bristol Co. 
Brown Inst. Co. 
Clapp Instrument 
Foxbore Co. 
Kolisman Inst. Co 
Manning, Maxwell & Moore 
Mason-Netian Regutator 
Moeller instrument Co, 
oneer Instrument 
Precision Therm. 
Scientific Inst. Co, 
Tagliabue Mfg. Co. 
Taylor Inst. Cos, 
Uehling Instrument Co. 
United States Gauge Co. 
Victor Equipment Co. 
GAGES, Adjustable 
Scherr Co., George oie: 
Vinco Corp. 


GAGES, Air 


Pressure 


Clapp Instrument 

Detroit Air Meter Co. 

Electric Auto-Lite 

Foxboro Co. 

Friez & Sons 

souiert — Co.. Inc. 
ng, Maxwell 

te =. — 

ason-Neilan Regul 

Rochester Mfg. Co. td 

Sheffield Corp. 

Star Brass Mfg. 

Tagliabue Mfg. Co. 

Trerice Co. 

Uehling Inst. Co. 

U. S. Gage Co. 

Victor Equipment Co. 


GAGES, Alarm 


Ashton Valve Co. 
Bailey Meter Co. 
Bristol Co. 
we Co. 
anning, Maxwell &M 
coe Corp. ir 
ason-Neilan Regulator 
Precision Therm. & Inst. 
Star Brass Mfg. 
Trerice Co. 
U. S. Gage Co. 
Wheelco Instruments 


GAGES, Amplifying 


Coats Mach. Tool Co 
ya raed Co. 

eral Prod. Corp. 
Precision Gage & Too! 
Sax) Instr. Co. 
Sheffield Coyvp. 
United Cinephone Corp. 


GAGES, Automatic Sort- 
ing 


Electric Sorting Machine 
Hathaway Instrument 
Heyman Co. 

Instrument Specialties Co 
Rowe Radio Research 


GAGES, Bore 


Brown & Sharpe 
Comtor Co. 

Prod. Corp. 
Gauthier, Donat 
Poole Manufacturing 
Pratt & Whitney 
Scherr Co 

Sheffield Corp. 


GAGES, Bourdon 
Ashton Valve Co. 
Bailey Meter Co. 


Baldwin-Southwark Corp 


Bastian-Blessing Co. 
Belfield Co. 

Bristol Co. 

Brown Inst. Co. 
Clapp Instrument 
Crosby Steam Gage 
Dickson Co. 

Electric Auto-Lite 
Foxboro Co. 

Hays Corp. 

Heise Bourdon Tube 
Hoke, inc. 
Improved Gange Mfg. 


Manning, Maxwell & Moor 


Marsh yo 
Mason-Neilan Regulator 
Mercoid Corp. 
Pioneer Instrument 
Republic Flow Meters 
Star Brass Mfg. Co. 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 
Trerice Co. 
United States Gauge Co 
GAGES, Caliper (Dial) 
Brown & Sharpe 
Federal Prod. Corp. 
Glogau & Co. 
Starrett Co. 
GAGES, Center 
Lufkin Rule Co. 
Millers Falls Co. 
Starrett Co. 
Union Tool Co. 
GAGES, Comparator 
Ames Co,, B. C. 
Coats Mach. Tool Co. 
Comtor Co. 
Federal Prcd. Corp. 
Gauthier, Donat 
General Engg. & Model 
Hathaway Instrument 
Instrument Specialties Co. 


Jones & Lamson Machine 


Metron Instrument 
Moore Products 
Pratt & Whitney 
Precision Gage & 
Sax] Inst. Co 
Scherr Co. 
Sheffield Corp. 
Tinited Cinephone Corp. 
Vard, Inc. 

GAGES, Compression 
Bacharach Indus. Inst. 
Baldwin Southwark 


Tool 


G. M. Co. Mfg. 
Riehie Div 
Sax] Inst. Co. 


United States Gauge Co. 


71 


PATENT PENDING 


A REMOTE READING 
ELECTRO-PNEUMATIC 
INSIDE MICROMETER 


FOR ORDNANCE 
MEASUREMENT 














GAGES, 


PEOLE 


REMOTOMIKE— 






GAGES, Continu 
ness 
Pratt & Whitn 
Televiso Produ 
Saxl Instrumer 
Vinco Corp 
GAGES, Continu Widte 
Vinco Corp : 
GAGES, Contou 
Gages, Profile 
GAGES, Cylinde 
Ames Co., B. 
Coats Mach. T 
Comtor Co. 
Federal Prod. D 
Lufkin Rule Co 
Pratt & Whitn 
Sheffield Corp. 
Starrett Co. 
United Cineph« 
Vietor Equipmer 
GAGES, Dead W 
American Instr 
Eastern Specia 
Grove Regulator 
Manning, Maxw« 
GAGES, Depth, Linear 
Ames Co., B. ( 
Brown & Sharr 
Glogau & Co 
Instrument Special ies 
Lincoln Park Too! & Gage 
Lufkin Rule Co. 
Park Sales 
Pratt & Whitney 
R & M Mfg. Co. 
Ryan Tool & Engg 
Sheffield Corp. 
Starrett Co. 
Union Tool Co 


GAGES, Depth, Naviga. 


ona 

Geophysical Inst. Co 
GAGES, Dial, Machinists 

mes Co., B. C. 
Brown & Sharpe 
Chicago Dial Ind 
Federal Prod. Corp. 
Ferner Co. 

Genales, Andrew 
General Engg & Mode 
Randal), Frank E. 
Starrett Co. 
Waltham Dial Gage 


Differential Pres. 


sure 

American Meter Co 
Bacharach Industrial Inst. 
Bailey Meter Co. 
Boiler Room Equip 
Bristol Co. 

Brown Inst. Co. 


(Cont'd) 


WRITE FOR BULLETIN wo 27 
POOLE 


DALLAS, TEXA 
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PUMPS 


Maintainine PROPER DRAFT 
is relatively a simple job once a Hays 
Draft Gage has been installed. Ac- 
curate measurements supplant guess- 
work, resulting in more efficient com- 
bustion. 


HAYS ORIGINATED and perfected 
the dry or diaphragm type of draft 
gage and today Hays Draft Gages 
are standard equipment in thousands 
of the nation's boiler rooms. 

HAYS DRAFT GAGES are offered 
in a wide variety of types from the 
V-type, illustrated above, to record- 
ing gage. Send for our catalog to- 
day. Write to 925 Eighth Avenue, 
Michigan City, Indiana. 


lonization 
Gauge 








Type HG-200 


This instrument is 
capable of reading 
pressures from 10-° 
to 10-° mm. of Hg. 


YOU ARE INVITED to write for complete details of: 

Oil Diffusion Pumps of high speed design capable of pro- 
ducing vacua of 10-3 to 10-8 mm. of mercury. 

Ionization Gauges ideally suited to measure these high vacua. 





| 





VACUUM EQUIPMENT 


GAUGES 





1041 IVANHOE ROAD 
Bailey Meter ( ompany Ltd 








BAILEY 





MULTI-POINTER 
GAGES 


@ Bailey Multi-Pointer Gages are made 











with any number of pointers and any scale 
combination from one to twelve. The 
pointers have 10” motion over plainly 
marked plastic molded scales so that read- 
ings can be taken at a distance of 20 feet 
Diaphragm actuated elements enable this 
gage to withstand over-drafts and over 
pressures without injury to the unit or its 
calibration. 

All secondary factors such as draft, 
pressure, temperature, stoker speed and 
pulverizer feed can be indicated on one 


Bailey Multi-Pointer Gage. 


BAILEY METER COMPANY 





FLUIDS 


Pirani Gauges primarily for testing and for measurements of 


fore pressure. 


Pumps Fluids of extremely low vapor pressure and of rugged 


stability. 


Vacuum Greases of unexcelled purity both for rubber gaskets 


UCTS, INC. 


and stopcocks. 


DISTILLATION PROD 


ROCHESTER, 


Please mention THE 1948 INSTRUMENTS INDEX when writing 


CLEVELAND, O. 
Montreal, Canada 









®@ These are extremely serviceable 
direct reading instruments for 
measuring low pressures, drafts 
and differentials—built with in- 
clined tubes to give increased scale 
length and permit the taking of 
readings in fractional inches of 
water. Each instrument individually 
calibrated to assure extremely ac- 
curate operation. Oil or mercury 
filled tubes. Also two-tube and 
three-tube models for taking mul- 
tiple readings with the same gauge. 
Fully descriptive catalog sent on 
request. 





anometers, Meters, 


and Gauges for the accurate measurement of Pres- 


sures, Vacuums and Flows of Liquids and Gases. 





EVERY DAY we are shipping these precision pres- 
sure gauges to be used in place of dead weight 
testers. They are accurate, dependable and easy 
to read. Delivery—2 to 6 weeks. 


RANGE FROM 0-60 Ibs. to 0-10,000 Ibs 


12” Dial 144.00 
16” Dial ; 176.00 


































GAGES 





BEVEL GEAR 
GAUGES and 
SINE BARS. 


A New, Simplified 
Gauging Method 


Reduces bevel gear 
gauging to the simplest 
and most accurate form. 


No dificalt computations 
or operations. 
Checks dimensional accuracy of 


addendum cone (gear face) as 
related to thrust face of hub. 


Checks accuracy of cone angle. 


Checks run-out of gear face. 





Write us for descriptive folder. 


HERKIMER TOOL & 
MODEL WORKS 
1010 George St. Herkimer, N. Y. 


GAGES, Differential 
sure (Cont'd) 
Builders- Providence 
Crosby Steam Gage 
Defender Automatic Reg 
Detroit Air Meter Co. 

Dwyer Mfg. Co. 
Ellison Draft Gage Co. 
Foxboro Co. 

Friez & Sons 

Fuess, Inc 

Gas Appliance Specialties 
Hays Corp. 

Kolisman Instrument 
Lambert Meter Co. 
Leupold & Stevens 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Meriam Co. 

Metron Instrument 
Moeller instrument 
Moore Products Co. 
Morey & Jones, Ltd. 
Pioneer Instrument 
Pitometer Log Corp. 
Precision Scientific 
Precision Therm. 
Preferred Utilities Mfg. 
Republic Flow Meters 
Scientific Glass Apparatus 
Scientific Inst. Co. 
Simplex Valve & Meter 
Tagliabue Mfg. Co. 
Taylor inst. Co. 
Trimount Instrument 
Uehling Instrument Co. 
U. S. Gauge Co. 


GAGES, Draft (See Gages, 
Differential Pressure) 


GAGES, Drill Grinding 
Lufkin Rule Co. 
Morse Twist Drill 
Starrett Co. 


GAGES, Feeler 
Improved Gauge Mfg. 
Lufkin Rule Co. 
Millers Falls Co. 
Starrett Co. 

Union Tool Co 
Van Keuren Co. 


Pres. 


GAGES, Fiush Pin 


Vinco Corp. 
Lawrence & Hill 


GAGES, Gas 
Abercrombie Pump Co. 
American Meter Co. 
Bailey Meter Co. 
Bastian-Blessing 
Bristol Co. 

Connelly Iron Sponge 
Detroit Air Meter 
Dickson Co. 

Foxboro Co. 

Gas Appliance Specialties 
Lambert Meter Co. 
Mason-Neilan Regulator 
Rochester Mfg. Co. 
Specialty Glass Co. 
Superior Meter Co. 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 
Victor Equipment 


GAGES, Grinding 


Ames Co., B. C. 
Brown & Sharpe 
Comtor Co 

Federal Prod. Corp. 
Lufkin Rule Co. 
Moore Products 
Sheffield Corp. 


GAGES, Height 


Brown & Sharpe 

Ford Motor Co. 
General Engg. & Mode! 
Lufkin Rule Co. 

Ryan Tool & Engg. 
Scherr Co. 

Sheffield Corp. 

Starrett Co. 


GAGES, Hook 


Gurley, W. & L. E. 
Leupold & Stevens 
Scientific Inst. (Calif.) 
White Co. Inc. 


GAGES, Hydrostatic 
(See Gages, Liquid 
Level, Indicating) 


GAGES, Internal Dial 
Coats Mich. Tool 
Comtor ('o. 

Federal Prod. Corp. 
Gen. Engg. & Model Wks 
Scherr Co. 


GAGES, Limit 
Ford Motor Co. 
General Elec. Co 
Gen. Engg. & Model Wks. 
Greenfield Tap & Die 
Metron Instrument 
M-G Gage Corp. 
Pratt & Whitney 
Sheffield Corp 
United Cinephone 
Van Keuren Co. 


AGES, Liquid Level, 
indicating 
American Meter Co. 
Anderson Co. 
Ashton Valve Co. 
Autocal] Co. 
Bacharach Industrial Inst. 
Bailey Meter Co. 
Bastian- Blessing 
Belfield Co. 
Bin-Dicator Co. 
Boston Auto Gage 
Bowser & Co. 
Bristol Co. 
Brown Inst. Co. 
Builders-Providence 
Burt Scientific Labs. 
Certified Gauge 
Clapp Instrument 
Cochrane Corp. 
Crosby Steam Gage 
Davis Reg. Co. 
Defender Automatic Reg. 
Dickson Co. 
Electric Auto-Lite 
Elec. Indicator Corp. 
Elec. Tachometer Corp. 
Fisher Governor Co. 
Foxboro Co. 
Frick Co. 
General Controls Co. 
General Elec. Co. 
Gurley, W. & L. E. 
Hanlon-Waters, Inc. 
Infilco, Inc. 
Jerguson Gage Co. 
Kellogg Switchboard 
King Engineering 
Klingerit, Inc. 
Leeds & Northrup Co. 
Leupold & Stevens 
Liquidometer Co. 
Lumenite Elec. Co. 
Manning, Maxwell & Moore 
Marsh Corp. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
McNeill Engr. Equip. 
Meriam Co. 
Moore Products 
Morey & — Ltd. 
Nathan Mfg. 
Natural Gas PD ainais 
Paragon Electric 
Penberthy Injector Co. 
Petrometer Corp. 
Pioneer Instrument Co. 
Pneumercator Co., Inc. 
Precision Therm. 
Preferred Utilities Mfg. 
Gauge Column 
Republic Flow Meters 
Rochester Mfg. Co. 
Schutte & Koerting Co. 
Simplex Valve & Meter 
Star Brass Mfg. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trimount Instrument 
Uehling Instrument Co. 
U. 8. Gauge Co. 
Vapor Recovery Systems 
Wallace & Tiernan 
Westinghouse Elec. & Mfg 
Wheelce Inst. Co. 
Williams Gauge Co. 
Wright-Austin Co. 
Yarnell-Waring Co. 


APPLIED 
FLUORESCENT PAI 


We maintain a staff of technical expert 


whose production 


experience 


has in 


volved uses and applications of fluores 
cent compounds on all types of ma 


terials. 


chemical and 


With a_ broad background of 
illumination 


engineering 


and design, no modern manufacturing 
methods and techniques are unfamiliar 


to our technical staff. 


Their experience 


and scientific ability is yours to apply to 
your application problems. 


GENERAL LUMINESCENT 
CORPORATION 


638 Federal St., Chicago, III. 


GAGES, Liquid Level, 


Recording (See Gages, 


Liquid Level, 
cating) 


GAGES, Loss of Head 
Bailey Meter Co. 
Bristol! Co. 
Builders-Providence 
Foxboro 
International Filter Co. 
Morey & Jones, Ltd. 
Taylor Inst. Cos. 


GAGES, Mercury 
Amthor Testing Mach. 
Bacharach Industrial Inst. 
Bailey Meter Co. 
Builders-Providence 
Central Scientific 
Connelly Iron Sponge 
Defender Automatic Reg. 
Dubrovin, John 
Dwyer Mfg. Co. 
Eimer & Amend 
Gas Appliance Specialties 
Heise Bourdon Tube 
King Engineering 
Machlett & Son 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 


Indi- 


Meriam Co. 

Moeller Instrument 
Morey & Jones 
Precision Therm. 
Refinery Supply Co 
Scientific Glass Apparatus 
Simplex Valve & Meter 
Specialty Glass Co 
Tagliabue Mfg. Co 
Taylor Inst. Cos. 
Trerice Co. 

Trimount Instrument 
Uehling Instrument Co 


GAGES, may gd 
Ames Co.. B. 
Am’hor Testing ash, 
Brown & Sharpe 
Central Scientific Co 
Coats Mach. Tool Co 
Gaertner Scientific Corp 
Haines Gauge Co. 
Instrument Specialties Co 
Lufkin Rule Co. 
Millers falls (0. 
Precision Therm. & Inst 
Scherr Co. 
Van Keuren Co. 
Zeiss, Inc., Cari 


GAGES, Oil (See Gages, 
Liquid Level) 











PETROMETER 
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REO LIGHT 


BLINKER 
SIGNAL 


Wy +7 
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AoE tES TIP 





























1-44 


TIDE LEVEL 
WRITE - 


AND 


LIQUID LEVEL INDICATORS 3. 


y 
RELAY 


“HILOLARM"™ CONTROLS “AQUALARM" 


(EXPLOSION PROOF) 


WIRE 


For addresses, see pages 1-107—I-118 


SPECIAL METAL SOUNDING—MEASURING RODS 
INDICATORS 
- PHONE 


Oo N 
STAR SQUARE, LONG ISLAND CITY, N. Y., U.S.A. 


DOOOIATEAOELLEIECOOOTTODELTOLEADTETBLELTLLTA LEE LAME EEELEOTEEEOUOEBEELEEIETEEELEMEEEEEPEEIEDEE: 



































Perts 
} In 
ores 
ma 
1 of 
ring 
ining 
iliar 
ence 
y to 


ent 


Co. 
Pparatus 
Meter 

Co 


Gages, 


SS 












betheAainiainssucke ce eee 


ae 


: GaGes. Optical 





: Lomb 
Bausch Sie] Ind. Co. 


Chica 
Clark & Sons 
Fecker, J. W 


Jarrel!-Ash 
Ruska & Co. 


rr Co. 

ed Cinephone Corp. 
Zeiss, Inc., Carl 
GAGES, Paint Film 
General Elec. Co. 
Hathaway Inst. Co. 
instrument Specialties Co. 
Metron Instrument 
Munsell Color Co. 

Sax! Inst. Co. 

, Paper Thickness 
ser Gages, Thickness) 
GAGES, Piston Ring 
Littelfuse Inc. 

Wilkening Mfg. Co. 
GAGES, Pitch Diameter 
Brown & Shi 

Federal Prod. Corp. 
Greenfield Tap & Die 
Lufkin Rule Co. 

Pratt & Whitney 

Scherr Co., Inc. 
Sheffield Corp. 

Union Tool Co. 

Van Keuren Co. 

West & Dodge Thr. Gage 
GAGES, Plug 

Brown & Sharpe 

Clark, Jr., Pneumatic 
Federal Tool Corp. 

Ford Motor Co. 
Greenfield Tap & Die 
Lawrence & Hill 

Lincoln Park Tool 

Morse Twist Drill 

Pratt & Whitney 
Precision Gage & Too! 
BR & M Mfg. Co. 

Sax! Instrument 

Sheffield Corp. 

Suprex Gage 

Troy Tool & Gage 

United Precision Prod. 
West & Dodge Thr. Gage 
GAGES, Pneumatic Tank 
Bacharach Industrial 
Mason-Neilan Regulator 


Uehling Inst. Co. 
GAGES, Precision Measur- 
ing 


Ames Co., . 
Brown & Sharpe 
Comtor Co. 

Federal Prod. Corp. 


Ferner Co. 

Ford Motor Co. 
instrument Specialties Co. 
Lufkin Rule Co. 

Metron Instrument 

Pratt & Whitney 
Rieker Instrument Co. 
Scherr Co., Inc. 

Sheffield Corp. 

Starrett Co. 
Thwing-Albert Inst. Co. 
United Precision Prod. 
Van Keuren Co. 

Carl Zeiss, Inc. 
GAGES, Pressure, Indicat- 


in 
Ph Pump Co. 
American Meter Co. 
Anderson Co. 
Ashton Valve Co. 
Bacharach Industrial Inst. 
Bailey Meter Co. 
Baird Associates 
Baldwin-Southwark Corp. 
Bastian-Blessing 
Belfield Co. 
Boekel & Co. 
Bristol Co. 
Brown Inst. Co. 
Brush Development Co. 
Builders-Providence 
Central Scientific Co. 
Certified Gauge 
Clapp Instrument 
Clark Blast Meter 
Commercial Eng. Labs. 
Consol. Ashcroft Hancock 
Continental Elec. Co. 
Crosby Steam Gage 
Defender Automatic Reg. 
Dickson Co. 
Dubrovin, John 
Edison Electrical Controls 
Eimer & Amend 
Electric Auto-Lite 
Esterline-Angus Co. 
Fisher Scientific Co. 
Foxboro Co. 
Fredericks, George 
Friex & Sons 
Gas Appliance Specialties 
Genera] Elec. Co. 


Hays Corp. 

Heise Bourdon Tube 

Kurman Electric 

Logansport Machine 

Marsh ye 

Mason-Neilan Regulator 
Corp. 


Meriam Co. 

Metron Instrument 

Moeller Instrument Co. 
(Cont’d) 


GAGES, Pressure, Indicat- 


Gaertoer Scientific Corp. 


0. 
Jones & Lamson Machine 


GAGES, 


GAGES, Rain 


GAGES, 


ing (Cont'd) 
National Research 
Northern Engraving 
Parks Co., Harry 8. 
Pioneer Instrument 


Pittsburgh Equitable Met. 


Plumb Co., Inc. 
Precision Gage & Tol 
Precision Therm. 
Preferred 


Refinery Supply Co. 
Republics Flow Meters 
Rochester Mfg. Co. 
Scientific Inst. Co. 

Star Brass Mfg. Co. 
Stokes Machine Co. 
Superior Meter Co. 
Tagliabue Mfa@. Co. 
Taylor Inst. Cos. 
Trerice Co, 

Trimount Instrument 
Uehling Instrument Co. - 
United Cinephone Corp. 
U. S. Gauge Co. 

Victor Equipment Co. 
Wagner & Son, Carl H. 
Weich Mfg. Co. 

Wheelco Instruments 
Wilgus Manufacturing 


GAGES, Pressure—Record. 


ing (See Gages, Pres- 
sure, Indicating) 


GAGES, Pressure Tempera- 


ture (See Gages, Pres- 
sure Indicating) 


GAGES, Pressure, Tire 


U. S. Gauge Co. 

Pressure & Vac- 
uum (See Gages, Pres- 
sure Indicating) 


GAGES, Profile 


Lincoln Park Tool 

Pratt & Whitney 
Precision Gage & Tool 
R & M Mfg. Co. 
Sheffield Corp. 

Stockton . Profile Gauge 
United Cinephone Corp. 


GAGES, Radius 


Lufkin Rule Co. 

Starrett Co. 

United Cinephone Corp 
(See Rain 
Gages) 


GAGES, Rifle Bore 


Baldwin Southwark 
Hathaway Inst. Co. 
Poole Mfg. Engrs. 
Pratt & Whitney 
Sheffield Corp. 

Ring 
Brown & Sharpe 
Greenfield Tap & 
Lawrence & Hill 
Lincoln Park Tool 
Morse Twist Drill 
Pratt & Whitney 
Precision Gage & Tool 
R & M Mfg. Co. 

Saxl Instrument 

Sheffield Corp. 

Suprex Gage 

Troy Tool & Gage 

West & Dodge Thread 
Zeiss, Inc., Carl 


Die 


GAGES, Screw Thread 


Brown & Sharpe 
Clark, Jr. Pneumatic Tool 
Federal Prod. Corp. 
Greenfield Tap & Die 
Lincoln Park Tool 

Lufkin Rule Co. 

Millers Falls Co. 

Pratt & Whitney 

Reed Small Tool Works 
Sheffield Corp. 

Starrett Co. 

Suprex Gage 

Union Tool Co. 

West & Dodge Thread 
Zeiss, Inc.. Carl 


GAGES, Sliding 


Pratt & Whitney 
Van Keuren Co. 


GAGES, Snap 


Brown & Sharpe 

Clark, Jr. Pneumatic Tool 
Gen. Engg. & Model Wks 
Greenfield Tap & Die 
Lawrence & Hill 

Lincoln Park Tool 

M-G Gage Corp. 

Pratt & Whitney 
Precision Gage & Tool 
R & M Mfg. Co. 

Scherr Co. 

Sheffield Corp. 

Troy Tool & Gage 


GAGES, Spline 


Brown & Sharpe 

Pratt & Whitney 
Precisiori Gage & Tool 
Sheffield Corp. 


GAGES, Star 


Moore Productr 
Pratt & Whi:oey 


GAGES, Strain 


American Inst. Co. 

Baldwin-Southwark 

Consolidated Engg. 

General Elec. Co. 

Hathaway Inst. Co. 

Metron Instrument 

Metzger & Son 

Miller Corp., Wm. 

Olsen Testing Machine 
(Cont’d) 





Utilities Mfg. 
RCA Manufacturing Co. 








GAUGES FOR RECORDING AND 
CONTROLLING PRESSURE, 
DRAFT, VACUUM, ABSOLUTE 
PRESSURE, LIQUID LEVEL 





Bristol 


are offered in a wide variety 


Recording Gauges 


MARSH 
PRESSURE GAUGES 


of models for pole, wail and 


panel mounting and for port 


able service. Included are 
@ Marsh Pressure Gauges are known 
for accuracy and their ability to 
stay accurate. Pressure gauges in all 
standard ranges up to 30,000 pounds 
—also vacuum, altitude, compound 
and recording gauges. An outstand- 
ing feature is the ‘“Recalibrator’— 
far superior to the ordinary “zero” 
adjustment. The latest addition to 
the Marsh line is the new Marsh 
“Mastergauge” series—gauges tre- 
mendously advanced in accuracy 
and stamina. 


models for ranges from full 
vacuum to 12,000 lbs. sq. in., 
moisture-, and 


water-, fume 


dust-proof cases—in single 
double, or three pen instru 
Write for Bulletin 
700. The Bristol 
113 Bristol Road 
Conn. 


ments. 

1025—L 
Ca 
Waterbury 





Write for details 


JAS. P. MARSH CORPORATION 


2063 SOUTHPORT AVE., CHICAGO, ILL. 


The Marsh line also includes dial ther- 

mometers, steam traps, radiator air 

valves and supply valves, vents, etc. 
Ask for bulletins. 


ENGINEERS PROCESS CONTROL 
FOR BETTER PRODUCTS AND PROFITS 




















TRU-VAC 
VACUUM GAUGES 


(PIRANI TYPE) 


Shown at left is meter box of our 
model No. 6 gauge. 


This gauge successfully used by 
many of America’s foremost manufacturers. 


Send for circular on our new low priced D.C. operated gauge. 


CONTINENTAL ELECTRIC Co. 


GENEVA, ILLINOIS 











— LIQUID MEASUREMENT 





a with the 
ens 
KING-GAGE 
' (formerly Industrial K-S Telegage) 
| A simple hydrostatic balance —no floats, gears, dia- 
: phragms or moving parts — rugged construction — simple 
design — accurate measurement of Laboratory standard 
for commercial use. Distant reading, for indicating con- 
tents of pressure or vented storage tanks in any unit of 
; * Depth, Volume or Weight. 
Approved by Underwriters’ Laboratories 
~ «6©6C OK ING ENGINEERING CORP. 


ANN ARBOR, MICH. 





For addresses, see pages 1-107—I-118 


GAGES 












































































































SOMETHING NEW— 
Catalysis Supersedes Slow Combustion 


Ask for Bulletin 42-12 describing the New Gas Standard Burrell Analysis Apparatus 


SUR ALs icscct reser. taven 08 


Please mention THE 1943 INSTRUMENTS INDEX when writing 



























TANK-O-METER 
FOR MEASURING 
TANK CONTENTS 





GAGES to GAS ANALYZERS 











a YD, all CO? 





ANY DISTANCE AWAY 





Absolute Pressure Kecorders - Liquid Level Gauges 








473 GETTY AVENUE 
PATERSON, N.J. 











A NER 
eae 


GAGES, Strain (Cont'd) GAGES, Thickness (Cont'd) 
Pratt 2. Whitney General Elec. Co. 
Sax! 1 Co. Gen. Engg. & Model Wk 
Starrett hs Hathaway Inst. Co. 
Waugh Laboratories ll. Testing Labs. 


GAGES, Tide 

American Inst. Co. 
Ballauf Mfg. Co. 
Uehling Instrument Co. 
GAGES. Torque 

Apco Mossberg Co. 





nese, Surface 
. Co., Cc. 


el & Sharpe 
Genales, Andrew 
Federal Prod. Corp. 
Lafkin Rule Co. 
Millers Falls Co. 
Sax] Inst. Co. 
Starrett Co. 
, Inc., Carl 
ones. Taper 
& Sharpe 

Federal Prod. Corp. 
Lincoln Park Too! 
Precision Gage & Too! 
Pratt & Whitney 

R & M Mfg. Co. 

remy Corp. 

Starrett Co. 
United Ricciston Prod 
GAGES, Telescoping 
Brown & Sharpe 

Lufkin Rule Co. 

Pacific Tool & Supply 


GAGES, Thickness, 


Instrument Snecialties Co 


Lawrence & Hill 

Lufkin Rule Co. 
Magnetic Gauge Co. 
Marshall Co. 
Metzger & Son 

Millers Falls Co 
Moore Products 

Pratt & Whitney 
Precision Gage & Tool 
Precision Therm. & Inst 
Randall, Frank E 

R & M Mfg. Co. 

Sax! Inst. Co. 

Sheffield Corp. 

Speidel & Co. 

Starrett Co. 

Suter, Alfred 
Thwing-Albert Inst. Co. 
Union Tool Co. 

Van Keuren Co. 
Waltham Dial Gage 
Mag- 
netic 





 —_Btarrett Co American Inst. Co. 

: CESee,,_Thtetincee Commercial Eng. Labs. 
i m 

[ Anmthor Festing inst. Co. harden gr 

i Brown & Sharpe athaway Inst. Co. 

: Hickok Elec. Inst. Co. 


4 Federal Prod. Corp. 
Ford Motor Co. 


: Magnetic Gauge Co. 
J (Cont'd) 


Metron Instrument 


Immediate Delivery! 


% Made of durable plastic material, 
they are lighter than any metals 
used for Gage Handles. 

* This light weight makes gages 
more sensitive to touch and re- 
duces fatigue caused by long 
continuous use—particularly in 
the case of women inspectors. 

Insulates from bodily heat, help- 

F ing maintain accuracy of gages. 

| * Made to fit gages of standard 

P sizes. Easily marked for identifi- 

cation with the same lettering 

used for metal handles. 


% The low cost represents a real 
saving. Available in 6 standard 

; sizes, in any quantity and with- 

: out delay. 

* COLORS!!! Anew feature 
in Federal Gage Handles. Per- 
mits quick identification of types 

: or sizes without measuring 

Hi gages. Available in BLACK— 

7 RED—YELLOW—GREEN. 


RTT re ee 





408 NORTH LEAVITT ST. 





Baldwin Southwark 
Martin Decker Corp 
Metron Instrument 
Riehle Div. 

Sax] Inst Co 
Sturtevant Co. 

Toledo Scale Co. 


GAGES, Vacuum 


(See Gages, Pressure) 


GAGES, Venturi (See Flow 


Meters, Venturi) 


GAGES, Water Level (See 


Gages, Liquid Level) 
GAGES, Wind 
American Inst. Co. 
Detroit Air Meter 
Friez & Sons 
Fuess, Inc. 


Green, Henry J. 
Kenyon Instrument Co 
Rieker Inst. Co. 

Taylor Inst. Cos. 


GAGES, Wire Measuring 
B. C. 


Ames Co., B. 
Brown & Sharpe 
Federal Prod. Corp. 


Greenfield Tap & Die 
Hathaway Inst. Co 
Instrument Specialties Co. 
Moore Products 

Pratt & Whitney 
Sheffield Corp. 

Starrett Co 


Federal Taperlock 
plastic GAGE HANDLES 





FEDERAL TOOL CORPORATION 


CHICAGO, 


ILLINOIS 


Cambridge Inst. Co. 
Central Scientific Co. 
Consolidated Engg. 
General Elec. Co. 
Hathaway Inst. Co 
Heiland Research Corp. 
Leeds & Northrup Co. 
Metals Research App. 
Metron Instrument 
Pfaltz & Bauer, Inc 
Rawson Electrical Inst. 
RCA Manufacturing 
Rubicon Co. 

Sensitive Research Inst 


G-M Labs. 

Hathaway Inst. Co 
Heiland Researeh 
Hickok Elect. Inst. Co 
J-B-T Instruments 
Leeds & Northrup Co 
Metals Research App 
Metron Instrument 
Pfaltz & Bauer, Inc 
Rawson Electrical Inst 
RCA Manufacturing Co 
Roller-Smith Co. 




























uum.-tube 


Engineering Labs 


Hathaway Instrume 


Heiland Research 





GAGING FIXTURES GALVANOMETERS, D-c GALVANOMETERS, Re 
Herkimer Tool Brown Inst. Co. flecting 
Lawrence & Hill Cambridge Inst. Co. Consolidated Engg. 
Ryan Too) & Engg Central Scientific Co Heiland Research 
Saxl Instrument Chicago Apparatus Co Rawson Electrical Inst 
Vinco Corp. Consolidated Engg. Rubicon Co. 
GALVANOMETERS, A-c De Jur-Amsco Ruska & Co 
Brush Development Co. General Elec. Co GALVANOMETERS, Vac- 


Inc 
nt Co 


Tre pa meet Corp. 


Metals Research At 


National Technical Labe. 


A Manufacturin 


io] 


he Mfg. Ce., C.J 


GALVANOSCOPES 


Central Scientific 


GAS ANALYZERS, 


Co 
Air 


Barrell Technical Supply 


Taglhabue Mfg. Co. Rubicon Co. Cambridge Inst. Co 
Welch Mfg. Co. Sensitive Research Inst Central Scientific Co 
Weston Elec. Inst. Shalicross Mfg. Co. Eimer & Amend 
Wheelco Inst. Co. Simpson Elec. Co 

Simp , Fish-Schurman Co. 


CALVANOBETERS, As- 


tatie 
Cambridge Inst. Co. 
Central Scientific Co 
Chicago Apparatus Co 
Hathaway Inst. Co. 
Leeds & Northrup Co. 


Tagliabue Mfg. Co 
Thwing-Albert Inst. 
Tripiett Electrical Inst. 
Welch Mfg. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 


Fisher Scientific 
Friez & Sons 
Hebler Co 
Mercoid Corp 
Mine Safety Ap 
Permutit Co 


Co 


pliances 





































For addresses, see pages 1-107—I-118 


Metals Research App 
Rawson Electrical Inst. 
Sensitive Research Inst 
Westinghouse Elec. & Mfg 
Wheelco Inst. Co. 


Wheelco Inst. Co. 
GALVANOMETERS, Pie- 

zoelectric 

Brush Development Co. 







Sargent & Co 
Scientific Glass 
Tagliabue Mfg. Co 
Willson Products, Inc 


App 









SPECIAL TESTING 


for 


AUTOMOTIVE AND AIRCRAFT INDUSTRIES 


INSTRUMENTS 













4. Magnetic Thickness oon _ 


for measuring the wall thickne f 







castings for automotive and marir 






5. "Piezo-Ray" pape 


for studying single pressure cy 







oOo mopressor 













and hydraulic 
e g ui pment; 
also for study- 


ing torsional, 













iinear an d 
planar vibra 
tions. 








COMMERCIAL 
ENGINEERING 
LABORATORIES 


4612 Woodward Ave. 
Detroit, Mich. 












“PIEZO-RAY" 
PORTABLE STAND 
AND EQUIPMENT 






































































... Also adaptable for 
determining purity of 


SHYDROGEN 


SHELIUM 


GAS ANALYZERS to GAS METERS 


a precision 


instrument 


designed 


for testing 


internal 


CAMBRIDGE EXHAUST GAS TESTER — 


COMPACT AND PORTABLE, the new Model 120-A CAMBRIDGE EXHAUST GAS TESTER 
By analysis of 

exhaust gas, it continuously indicates the precombustion air-fuel ratio of the mixture suppli: 
to the engine. This new gas analyzer is not only accurate, but it is 
the exacting demands of military service. The instrument case (7144"x6%4"x9"”) is robust, du 


combustion engines. 





Ew 


sufficiently rugged to m¢ 


proof and essentially waterproof. Although designed primarily for automotive work, this p: 


table 


Send us details 4q your gas analysis 


problems for o 


GAS ANALYZERS, Am- 
monia 
Burrell Technical Supply 
Cambridge Inst. Co. 
Engeihard, Chas. 


Mercoid Corp 
Permutit Co 
Sargent & Co 


Tagliabue Mfg. Co. 


GAS ANALYZERS, Car- 
bon Dioxide 

Ace Glass Inc. 
Bacharach Industrial Inst. 
Brown Inst. Co. 
Burrell Tech. Supply 
Cambridge Inst. Co. 
Central Scientific Co 
Defender Automatic Reg 
Dwyer Mfg. Co 

Eimer & Amend 
Ellison Draft Gage Co. 
Engelhard, Chas. 
Fish-Schurman Co. 
Fisher Scientific Co. 
Friez & Sons 
Gow-Mac Instrument 
Hays Corp. 

Hebler Co 

Lantz-Phelps Corp 
Leeds & Northrup Co. 
Machiett & Son 
Permutit Co. 

Potter Co 

Precision Therm. 
Preferred Utilities Mfg 
Republic Flow Meters 


recommendations 





GAS ANALYZERS, Carbon 
Dioxide (Cont'd) 
Scientific Glass App. 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Uehling Instrument Co. 
Williams Apparatus Co 
GAS ANALYZERS, Carbon 

Monoxide 
Bacharach Industrial Inst 
Burrell Technical Supply 
Cambridge Inst. Co. 
Chicago Apparatus Co. 
Eclipse Aviation 
Eimer & Amend 
Fish-Schurman Co. 
Hays Corp. 
Leeds & Northrup Co. 
Machlett & Son 
Mine Safety Appliances 
Sargent & Co. 
Scientific Glass App. 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
GAS ANALYZERS, Chior- 
inated Hydrocarbons 
Willson Products, Inc. 
GAS ANALYZERS, Flue 
Gas (See Gas Analyz- 
ers, Carbon Dioxide) 
GAS ~ haa Hydro- 


carbon 
Consolidated Eng. 
GAS ANALYZERS, Hydro- 
en 


Bacharach Industrial Inst 































Sargent & Co. 


(Cont’d) Chicago Apparatus Co. 













COz METERS 








For Recording and Indicating 
the Per Cent CO in Flue Gas 


Analyzes the flue gases electrically and then trans- 
mits the readings electrically to an indicating or 
recording meter, or both. No moving parts or 
chemicals in the gas analysis cell. 


Furnished in three types for recording from one 
to six readings on a single chart, 7” wide. Single 
point recorders record the per cent COs on a 
full width chart, using an inked ribbon. Multiple 
models record from two to three CO readings 
on a full width chart using a multi-colored rib- 
bon. Multiple duplex models record from two to 
six readings on two sections of a full-width chart, 
using two measuring systems and one multi-colored 
inked ribbon. Flue gas temperature can be re- 
corded on same duplex chart with COs reading. 
One, two or three temperatures and COs read- » 
ings can be recorded on the same duplex chart. 
Indicating reading is obtained directly on a 6” 
scale 

Write for Catalog. THE BROWN INSTRUMENT 
COMPANY, a division of Minneapolis-Honeywell 
Regulator Co., 4482 Wayne Avenue, Philadelphia, 
Pa. 


Brown Etectric CO. METER 


AND 


MIMMEAPOLIS-HONEY WELL CONTROL SYSTEMS 


Y 
0 Measure and Contro/ 


Burrell Technical Supply 


instrument may be modified 


to analyze other gases, 


CAMBRIDGE INSTRUMENT CO., INC. 


3732 Grand Central Terminal, WN. Y. C. 


GAS ANALYZERS, Hy- 
drogen Sulphide 

American Meter 

Burret Technical Supply 
Bushnell & Nevins 
Cambridge Inst. Co. 
Connelly Iron Sponge 
Davis Emergency Equip 
Eimer & Amend 
Johnson- Williams, Ltd. 
Mine Safety Appliances 
Rubicon Co. 

Sargent & Co. 
Scientific Glass Apparatus 


GAS ANALYZERS, Nitric 
Oxide 


Cambridge Inst. Co. 
Eimer & Amend 
Rubicon Co. 
Sargent & Co. 


GAS ANALYZERS, Orsat 
Ace Glass Inc. 
Bailey Meter Co. 
Burrell Technical Supply 
Central Scientific Co 
Chicago Apparatus Co. 
Defender Automatic Reg. 
Dwyer Mfg. Co. 
Eimer & Amend 
Ellison Draft Gage 
Fish-Schurman Co. 
Fisher Scientific Co. 
Hays Corp. 
Machlett & Son 
Precision Therm. 
Sargent & Co. 
Scientific Glass App. 
Specialty Glass Co. 





Burreli Technical Supply 
Chicago Apparatus Co. 
Cambridge Inst. Co. 
Eclipse Aviation 

Eimer & Amend 
Hays Corp. 

Hebler Co. 

Mine Safety Appliances 
Sargent & Co. 
Scientific Glass App. 
Tagliabue Mfg. Co. 


GAS ANALYZERS, Oxygen 
& Nitrogen Apparatus 

Boekel & Co. 
Burrell Technical Supply 
Cambridge Inst. Co. 
Central Scientific Co. 
Eimer & Amend 
Hebler Co. 
Sargent & Co. 
Tagiiabue Mfg. Co. 


GAS ANALYZERS, 
phur Dioxide 
Bacharach Industria] Inst. 

Bushnell & Nevins 
Cambridge Inst. Co. 
Eimer & Amend 
Engelhard, Chas 
Fish-Schurman Co. 
Hebler Co. 

Leeds & Northrup Co. 
Sargent & Co. 
Scientific Glass App. 
Tagliabue Mfg. Co. 
Uehling Instrument Co. 





money. 
Hydrogen 
Carbon Dioxide 


Ammonia 


90 Chestnut St. 





GAS 
ANALYSIS 


Solves Many Problems 


The Engelhard Thermal Con- 
ductivity Method of Gas Ana- 
lysis has enabled many plants 
to control operations closely. 
It has resulted in products 
consistently uniform at a con- 
siderable saving in time and 


You can analyze—for example: 


Sulphur Dioxide Acetone 


We shall be glad to consider 
special problems. 


SEND FOR LITERATURE 


Charles Engelhard, Inc. 


Manufacturers of Pyrometers, Resistance 

Thermometers, Combustion Indicators, Ex- 

haust Gas Analysers, Flue Gas Analysers, 
Thermocouples. 


Argon 
Nitrous Oxide 


Newark, WN. J. 








For addresses, see pages 1-107—I-118 


GAS ANALYZERS, Oxygen 


att ttt it i i i i ii i ii ih hh hh he he hh he 


GAS APPARATUS, Orli- 
flee Well Tester 
Refinery Supply Co. 
GAS DENSITY METERS 
American Meter Co. 
Central Scientific Co. 

Ess Inst. Co. 
Precision Therm. 
Refinery Supply Co. 
Permutit Co. 

GAS FLOW INDICATORS 
American Meter Co, 
Askania Regulator Co. 
Bacharach Industrial Inst. 
Bailey Meter Co. 
Bristol Co. 

Brown Inst. Co. 
Cochrane Corp. 

Fischer & Porter 
Fish-Schurman Co. 
Foxboro Co. 
Mason-Neilan Regulator 

Meriam Co. 

Pittsburgh Equitable Met. 
Precision Scientific Co. 
Republic Flow Meters 
Selas Company 
Simplex Valve & Meter 
Tagliabue Mfg. Co. 
Taylor Inst. Co. 


GAS HOLDER POSITION 
INDICATORS 
Balley Meter Co. 
Bristol Co. 
Elec. Indicator Corp. 


determining their purity, 


etc., et 














GAS LEAK 
Bullard Co. 
Davis Emergency 
Gilmore, E. R 
Goldak Co 
Heiland Research 
Johnson-Williams 
McFarlin Co 
Taylor Inst. Cos 
Water Leak Detec 
Western Instrument 

GAS METERS, INFER. 

ENTIAL — Area (See 
Flowmeters, Are 


GAS METERS, INFER 
ENTIAL—Fiow Nozzle 
(See Flowmeters, Ori. 
fice and Nozzie) 

GAS METERS, INFER. 
ENTIAL—Orifice (See 
Flowmeters, Orifice and 
Nozzle) 

GAS METERS, INFER. 
ENTIAL — Pitot-tube 
(See Flowmeters 
Pitot-tube) 


GAS METERS, INFER. 
ENTIAL—Venturi (See 
Flowmeters, Venturi 


GAS METERS, 
TIVE, Bellows, 
valve 

American Meter Co 
Cleveland Gas 


IND! ORS 


POS! 
Slide- 


Elec. Tachometer Corp. Meter 
Foxboro Co. 


Zuhr, Inc., Henry 


Lambert Meter Co 
(Cont’d) 






GOW-MAC 


AIR FUEL RATIO and 
CO, METERS 


FOR COMBUSTION EFFICIENCY 


in furnace and engine 
on road or in shop 


“Gow - Mac Electric Nose” 


FOR QUALITY CONTROL 


in industry where CO, 
or hydrogen are used 


“Gow - Mac Electric Nose’ 


FOR SAFETY 
in maintaining inert 
gases at standards of 
normal or reducing at- 
mospheres 


“Gow - Mac Electric Nose” 


GOW-MAC 


INSTRUMENT COMPANY 
Newark, N. J. 


















22 Lawrence St. 
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For Accurate .. . Continuous Records 











INQUIRIES FOR SPECIAL APPLICATIONS INVITED 


GAS METERS to GEOPHYSICAI 


CAMBRIDGE GAS ANALYZERS 


No Chemicals . .. No Intermittent Sampling 


{ Several constituents of a gas may be 


measured simul- 
SINGLE -- OF MULTI-POINT RECORDS { taneously continuously recorded on 1 chart 
LABOR SAVING ( Eliminates time consuming, intermittent, slow and expensive manual 
( gas analysis. Completely automatic minimum attentior 
DEPENDABLE ( Accurate . . Sensitive . Simple. No moving parts in Cambridge analysis 
{ units; they utilize the thermal conductivity principle of ga analy 
For determination of: 
@ DISSOLVED O» and He; OXYGEN and CO»; etc., etc. may be 
@ mr ne in flue and stack gases and in furnace simultaneously determined and continually recorded on one chart 
atmospheres. P , ‘ 
with a Cambridge Multi-Point Unit. Send us details of your prob 


@ DISSOLVED OXYGEN in boiler feed water 


in sewage, aeration and final tanks 


Also lem, to obtain our recommendations. 


@ HYDROGEN in steam 
@ CARBON DIOXIDE in flue gases 


CAMBRIDGE INSTRUMENT CO., INC. 


Pioneer Manufacturers of Precision Instruments 


3132 Grand Central Terminal, WN. Y. C. 


@ CARBON MONOXIDE, NITROGEN, ARGON, Etc. 


INSTRUMENTS 





| GAS METERS, POSITIVE, 


Bellows, Slide Valve 
(Cont’d) 
Littelfuse Inc. 
Pittsburgh Equit. 
Sprague Meter Co. 
Superior Meter Co. 
GAS METERS, POSI- 
TIVE, Rotary 
Pittsburgh Equit. Meter 
GAS METERS, POSI- 
TIVE, Special for ex- 
tremely small flows 
American Meter Co. 
Detroit Air Meter Co. 
GAS METERS, POSI- 
TIVE, Wet-drum 
American Meter Co. 
Lambert Meter Co. 
Precision Scientific Co. 
Superior Meter Co. aan 
& VAPOR - 
GAC HARGE TUBES, Ar- 


jon 
DuMont Labs., Inc., A.B. 

GAS & VAPOR DIS- 
CHARGE TUBES, 
Carbon Dioxide 

Barkon-Frink 

Central Scientific Co. 

Fredericks, George 

Friez & Sons 
GAS & VAPOR 

CHARGE TUBES, 

Hydrogen 

Baird Associates 

General Physical Lab. 

Jarrell-Ash Co. 

GAS & VAPOR DIS- 
CHARGE TUBES, 
Mercury 

American Inst. Co. 
Barkon-Frink 

Bausch & Lomb 
Central Scientific Co. 
Fish-Schurman Co. 
Fredericks, George 
Gaertner Scientific 
Gen. Elec. Lamp Dept. 
General Physical Lab. 
Hanovia Chem. & Mfg 
Jarrell-Ash Co. 

Leitz, Inc. 

Machlett & Son 
Mico Instrument 
Pfaltz & Bauer ~, * 

Polarizing Instrument 

United Cinephone Corp. 

GAS & VAPOR Dis- 
nee TUBES, 

n 


60 
Barkon-Frink 
Central Scientific Co. 
Fredericks, George 
Gen. Elec. Lamp Dept. 
General Physical Lab. 
Jarrell-Ash Co. 
Machlett & Son 
United Cinephone Corp. 
Xervae Inst. Co. 

GAS & VAPOR DiIs.- 
CHARGE TUBES, 
Nitrogen 

Central Scientific Co. 
Fredericks, George 
General Physical Lab. 


GAS & VAPOR Dis- 
CHARGE TUBES, 
jum 
\katos, Inc. 
Central Scientific Co. 
Fredericks, George 
(Cont’d) 


Meter 


DIS- 


RU- 


GAS & VAPOR DIS- GEAR MEASUREMENT & GENERATORS, SIGNAL GEOPHONES GEOPHYSICAL INST 
CHARGE TUBES, TEST INDICATORS & (Cont’d) Consolidated Engg. MENTS (Cont'd) 
Sodium (Cont'd) RECORDERS General Radio Co. Geophysical Instrument Co. Geophysical Inst. Co. 


Gaertner Scientific Corp. 

Gen. Elec. Lamp Dept. 

Jarrell-Ash Co. 

Leitz, Inc. 

Pfaltz & Bauer, Inc. 

United Cinephone Corp. 

Zeiss, Inc., Carl 

GASOLINE MILEAGE 

TESTE (For auto- 
mobiles and trucks) 
(See Meters, Mileage) 


Fellows Gear Shaper 
GENERATORS, SIGNAL 
Amer. Automatic Elec. 
Andrew, Victor J. 
Bendix Marine Products 
Boonton Radio Corp. 
Clough-Brengle Co. 
Dayton Acme Co. 
Electronic Design Corp 
Ferris Inst. Corp. 
(Cont'd) 


Hewlett-Packard 

Jackson Electrical 
Measurements Corp. 
Pioneer Instrument 
Radio City Products Co. 


RCA Manufacturing Co. 


Televiso Co. 


Triplett Electrical Inst. 


United Transformer Corp. 


Webber Co., Earl 


Inst. 


Globe Phone Mfg. Corp 
Hathaway Inst. Co 
Heiland Research Corp 
GEOPHYSICAL INSTRU- 
MENTS 


American Inst. Co. 
Brush Development Co. 
Cambridge Inst. Co. 
Consolidated Engg. 
Engineering Labs., 
(Cont'd) 


Inc 


Hathaway Inst. Co 


Heiland Research Corp. 


Hewlett-Packard 
Metron Instrument 
Mico Instrument Co 
Miller Corp., Wm 


Ruska & Co., Inc 
Sensitive Research Inst 
Televiso Co. 

Western Geophysical 








GEOPHYSICAL 
APPARATUS 


* 


Low Reflection Surfaces 
for Optical Instruments 


Offering: 
@ Increased light transmission 


SEISMIC 


® Improved contrast 


GRAVITY ® Shadow detail 


MAGNETIC 
ELECTRICAL 
GEOTHERMAL 
RADIOACTIVE 


® Flare Reductior 


Available for the Optical Industry: 


! 


® Low reflection films applied 
production basis 


@ Complete vacuum equipment for tt 


coating proces: 


National Research Corporation 


GEOPHYSICAL 100 Brookline Avenue 


INSTRUMENT Co. 


Boston, Massachusetts 
WASHINGTON, D. C. 














For addresses, see pages 1-107—I-118 | 








GEOPHYSICAL INSTRUMENTS to HYDROMETERS 


pH METERS 


@ BIOCHEMISTRY 
@ PHARMACOLOGY to 
@ PAPER MAKING 
@ ELECTRO-PLATING 
@ DYEING 


THE CAMBRIDGE ELECTRON-RAY pH METER provides extreme 
accuracy. For laboratory or plant use. Readings are reproducible 
it operates from any convenient 
Sturdy glass 
immune to damage from 
scale for direct reading of oxidation- 
reduction potentials. RANGE: 0 to 14 pH and 0 to 1200 millivolts. 


Sensitive to .005 pH 


-01 pH. Compact and portable, 
110 volt A.C. 
electrode. 
mismanipulation. 


outlet. 
Electron-Ray null 
Millivolt 


Send for List 910-EI, 


@ SUGAR REFINING 


@ TANNING 


@ TEXTILES, ETC. 


GEOPHYSICAL INSTRU 
MENTS, Gravity 
Meters 

Brown Geophysical 
Heiland Research Corp. 
Ruska & Co 


GILLMORE NEEDLES 
(See Needles, Gill- 
more) 


GLARE METERS 
Akatos, Inc 
Bausch & Lomb Opt. 
Central Scientific Co 
Sax] Inst. Co 


GLASS, Low. Reflecting 
Surfaces 
Nationa) Research Corp. 


GLASS STRAIN TEST- 
ERS (See Testers & 
Testing Machines, 
Glass Strain) 


GLASS TUBING, Heat 
Resisting 
Corning Glass Works 
Fish-Schurman Co. 
Kimble Glass Co. 


GLASS TUBING, Uitra- 
Violet Transmitting 
Corning Glass Works 
Fish-Schurman Co. 
General Elec. Co. 


GLASS TUBING, Uitra- 
Violet Transmitting 
Opaque to Visible 
Lighting 
Corning Glass Works 
Fish-Schurman Co. 
General Elec. Co. 


pH 
CONTROL 
INSTRUMENTS 


Bristol potentiometers record 


and 


automatically 


GLASSWARE, LABORA. 
TORY (See Apparatus, 
Laboratory, Glass) 


GLOSS METERS 
Akatos, Inc. 
Bausch & Lomb Opt. 
Central Scientific Co. 
Pfaitz & Bauer, Inc. 
Saxl Inst. Co. 
Sensitive Research Inst. 
Suter, Alfred 
Woermann-Schuchhardt 
Zeiss, Inc., Carl 


GONIOMETERS 
Automatic Temp. Control 
Fuess, Inc. 

Hayes Scientific App. 
Zeiss, Inc., Carl 


GOVERNORS (See also 
Object of measurement 
and control) 


GOVERNORS, 
9 8, 

Air) 
GOVERNORS, District 
American Meter Co. 


Connelly Iron Sponge 
Pittsburgh Equit. Meter 


GOVERNORS, Engine 
Cash Co. 
Hagan Corp. 
Hanlon-Waters, Inc. 
Judson Governor Co. 
Mason-Nelian ceed 
Pickering Govern 
Pittsburgh Euit. Meter 


GOVERNORS, Gas (See 
Regulators, Automatic, 
Air) 


Air (See 
Aut tic, 





control 


pH, using shielded glass and 
calomel electrodes. Are con- 
nected +é Amplifier Unit by 


a two-wire conductor 


and 


may be located at any dis- 


tance from Amplifier. 


For 


facts on modern pH control, 
write for Bulletin 536. The 


Bristol Co., 


113 Bristol Road, 


Waterbury, Conn. 


ENGINEERS PROCESS CONTROL 
FOR BETTER PRODUCTS AND PROFITS 


No waiting for “warm up”. 
indicator, 


NEW 


VvvVvVvVvVvy iw 


Inexpensive. 


nuisance. 
Null 


CAMBRIDGE INSTRUMENT CO., INC. 
3732 Grand Central Terminal, WN. Y. 6. 


GOVERNORS, Hydraulic 
Cash Co. 
Hagan Corp. 
Hanilon-Waters, 
McAlear Mfg. Co. 
Schade Valve Mfg. 
Tagliabue Mfg. Co. 

GOVERNORS, Liquid Level 

(See Controllers, Auto- 
matic, Liquid Level) 

GOVERNORS, Pressure 

(See Regulators, Auto- 
matic, Air} 

GOVERNORS, Pump (See 

Regulators, Automatic, 
Air) 

GOVERNORS, Station 
Connelly Iron Sponge 

GOVERNORS, Steam 

(epuatere, Automatic, 
r) 


Inc. 


GOVERNORS, Turbine 
Cash Co 


Hagan Corp. 
Mason-Neilan Regulator 
GRADUATING MACHINES 
(See Dividing Ma- 
chines) 
GRAIN TESTERS 
Testers, Grain) 
GRAPHIC (See object of 
measurement and con- 
trol) 
eet YT 1 MATERIALS 
MEASUREMENTS, 
Level Indicator & Con- 


(See 


trol 
Bin-Dicator Co. 
eet 11 MATERIALS 
MEASUREMENTS, 
Particle Size Separator 
Fed. Pneumatic Systems 
oman AS MATERIALS 
MEASUREMENTS, 
Volume-Flow Indica- 
tors 
Builders-Providence 
Dietert Co. 
Richardson Scale Co. 
GRANULAR MATERIALS 
MEASUREMENTS, 
Velume Integrating 
Meters 
Bailey Meter Co. 
Builders-Providence 
Richardson Scale Co. 
GRANULAR MATERIALS 
MEASUREMENTS, 
Weight-Flow Indicators 
& Recorders 
Bullders-Providence 
Richardson Scale Co. 
GRANULAR MATERIALS 
MEASUREMENTS, 
Weight-Integrating 
Meters 
Builders-Providence 
Richardson Scale Co. 
Toledo Scale Co. 
GRATING, Diffraction 
Central Scientific Co. 
Dietert Co. 
Fish-Schurman Co. 
Fuess, Inc. 
Gaertner Scientific Corp. 
Laboratory Speciaities 
Welch Mfg. Co 
GRATING, Echelon 
Fuess, Inc 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 
GRAVIMETERS 
Brown Geophysical 
Geophysical inst. Co. 
Heiland Research 
Le Coste & Romberg 
Mott-Smith Corp. 
Ruska & Co. 
Western Geophysical 
GRAVITOMETERS 
American Meter Co. 
Eimer & Amend 
Refinery Supply Co. 
QOAYitY, indicators & 


Builders- Providence 
Eimer & Amend 
Foxboro Co. 
Specialty Glass Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


GREASE TESTING AP- 
PARATUS 

American inst. Co. 
Brabender Corg. 
Central Scientific Co 
Eimer & Amend 
Fish-Schurman Co. 
Fisher Scientific Co 
Humboldt Mfg. Co. 
Precision Scientific Co 
Sax] Inst. Co. 
Tagliabue Mfg. Co. 
Televiso Co. 

Western Machinery Co. 


GROUND DETECTORS 
Amer. Automatic Elec. 
General Elec. Co. 
Heiland Research 
Rolier-Smith Co. 
Westinghouse Elec. & Mfg 


GROUND RESISTANCE 
METERS 


Amer. Automatic Elec. 
Biddle Co., jas. G 
Borden Elec. Co. 
General Elec. Co. 
Geophysical inst. Co. 

eliand Research Corp. 
Industrial Inst. Ine. 
Roller-Smith Co. 
Shallcross Mfg. Co. 
Sticht Co., Inc. 


HARDNESS METER, 
Plastic Films 
Testers, Hardness 
Plastic Films) 


HARDNESS TESTER (See 
Testers & Testing Ma- 
chines, Hardness) 


HARMONIC ANALYZERS 
Gaertner Scientific Corp. 
General Radio Co. 
Keuffel & Esser Co. 
Mico Instrument Co. 
Scientific Apparatus Co. 
United Transformer Corp. 


HELIOSTATS 
Eastern Science Co. 
Fecker, J. W. 
Gaertner Scientific Corp. 


HIGH ALTITUDE TEST 
& CALIBRATION 
CHAMBERS see Cham- 
bers, Test & Calibra- 
tion 


HIGH-FREQUENCY AP- 
PARATUS 
Clough-Brengle Co. 
Ferris Inst. Corp. 
General Electric X-Ray 
International Resistance 


RCA Manufacturing Co. 
United Cinephone Corp. 


HOOK GAGES (See Gages, 
Hook) 


HORIZONS, ARTIFICIAL 
(See Artificial Hori- 
zons) 


now COUNTERS 
Time Meters) 


HOUSINGS, Instrument 
Eby, Ine. 
Electric Tachometer 
Falstrom Co. 
Karp Metal Products 
Lewyt Metal Products 
Rueckert Mfg. Co 


HUMIDITY INSTRU- 
MENTS, Aspiration 
psychrometric (See 
Psychrometers, Aspira- 
tion) 


HUMIDISTATS 
American Moistening Co. 
Automatic Products Co 
Barber Coleman 
Friez & Sons 
Johnson Service Co. 
AM tnneapolis- Honeywell 
Penn Electric Switch 
Powers Regulator Co. 
Standard Engg. Works 
Supreme Elec. Prods. 


HUMIDITY INSTRU. 
MENTS, Hygrometric 
(See Hygrometers) 


(See 


For addresses, see pages 1-107—I-118 


HUMIDITY INSTRU. 
MENTS, Aspiration 
Psychrometric (See 
Psychrometers, Aspira- 
tion) 


HUMIDITY INSTRU- 
MENTS, Conductivime- 
tric 

Industrial Insts. Ine. 
Leeds & Northrup Co. 


HUMIDITY INSTRU- 
MENTS, Hygrometric 
(See Hygrometers) 


HUMIDITY INSTRU- 
MENTS, Sling Psychro- 
metric (See Psychrom- 
eters, Sling) 


HUMIDITY INSTRU- 
MENTS, Hygroscopic 
Barber-Coiman 
Bristol Co. 
Foxboro Co. 
Friez & Sons, Julien 
Taylor inst. Cos. 


HYDROGEN-ION D 
TERMINATION | 
STRUMENTS 

Bristol Co. 

Cambridge Inst. Co. 
Central Scientific Co. 
Coleman Elec. Co. 
Colloid Equip. Co. 
Fisher Scientific Co. 
General Elec. Co. 
Hellige, Inc. 

LaMotte Chemical Prod 
Leeds & Northrup Co. 
Leitz, Inc. 

Machlett & Son 


E- 
N- 


Cont’d 


industrial pH fh 


ter 
Provides contir 


indication. Line operated. N 
Direct reading t 
indicator 
Write for details. 


immune 


HYDROGEN.-I0) 
MINATION 
MENTS ( 

Natl. Technica 
Pfaltz & Baue 
Rascher & Be 
Rawson Elec. 
Rubicon Co. 

argent & Co. 

Tagliabue Mfg. ( 

Taylor & Co., Vi 

Technical Prod 

Thwing-Albert 

Wallace & Tier 
Welch Mfg. Co. 
Wilkens- Anders: 


HYDROGENATION 
PARATUS 
American Inst. C 
Central Scientifi 
Machlett & Son 
Parr Instrument (Co 
NVEROMSTeNS, indicat 

n 
Ace Glass Inc 
Accuracy Scientific Ins 
Lrooklyn Thermometer ( 
Chaslyn Co 
Edelmann & ( 
Fisher Scientific Co 
Fleischhauer & Sor 
Fried & Lustig 
G. M. Mfg. Co., 
Griebel Instrument 
H-B Inst. Co., Inc 
Huddleston, J. Ss. F 
Kimble Glass 
Mason-Neilan Regulator 
Moeller instrument Co 
Nurnberg Therm 


(Cont'd 


WESTON 


direct-reading 
ILLUMINATION METERS 


measure all light sources 
direct, without correction 


factors 


In light measurement, too, WESTON leads 


the way with hi 


t meters which provide 


correct illumination measurements regard- 
less of the color characteristics of the light. 


No corrections are 


ever necessary whether 


measuring daylight, incandescent, fluores- 
cent, sodium vapor, or any combination of 
light sources. Available in vor 7 for shop 


Weston Elect 


fical Instru- “ 


and laboratory 
ment Catbereaian, 591 ee th Ave- 


nue, Newark, N. J. 





bert Inst Co 


NATION AP 
IS 


inst. Ce 
lentifi 
; Son 
iment Co 


ERS, Ir dicat 
ine. 
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ate | pH Recorders... 


By automatically indicating and recording, and in some cases, 
controlling pH of solutions, Micromax nstruments often effect 
considerable savings throvgh closer process control. Used with 
either glass or antimony electrode system. 


New, portable glass-electrode pH indicator is rapid, 


MEASURING INSTRUMENTS 


TELEMETERS ° 


con- 


AUTOMATIC CONTROLS 


HYDROMETERS to INSPECTION 


INDICATORS 


EQUIPMENT 


CONTROLLERS 


venient for plant cr laboratory testing. Complete line of pH 
potentiometers, electrodes, accessories in Catalog EN-96. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 


HEAT-TREATING FURNACES 





YOROMETERS, Indicat- 

. ing (Cont'd) 

Phila. Thermometer Co. 
Precision Therm. 

Rascher & Betzold 
Ruehfel Co. 

Ruttco Mfg. Co. 

Schultheis Corp., E. W. 
Scientific Glass Apparatus 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 

Testrite Instrument Co. 

Trerice Co. 

Wagner & Son. Carl H 

Weksler Thermometer 
Western Machinery Co. 


HYDROMETERS, Mud 
Braun Corp. 


HYDROMETERS, Record- 
ing 


Fried & Lustig 
Mason-Neilan Regulator 
Rascher & Betzold 
Ruehfel Co. 

Testrite Instrument Co. 
Weksler Thermometer 


HYDROMETERS, Thermo 
(See Hydrometers, In- 
dicating) 


HYGROMETERS, Control- 
ling 


Ess Instrument 
Gordon Co., Claud S. 
Tagliabue Mfg. Co. 


HYGROMETERS (Hair, 
etc.) Indicating 

American Moistening Co 

Barber-Colman 


Central Scientific Co. 


Fried & Lustig 


Green, Henry J. 
Huddleston. J. S. F. 
Johnson Service Co. 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Moelier Instrument Co. 


Parks-Cramer Co. 
Phila, Thermometer Co. 
Precision Therm. 
Rieker Inst. Co. 

Sargent & Co. 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Weksler Thermometer 
Wilder Sales Co 


ovanen ETERS, Record- 
ng 





Bristol Co. 

Brown Inst. Co. 
Cambridge Inst. Co. 
Foxboro Co. 

Friez & Sons 


Leeds & Northrup Co. 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 


(Cont’d) 


2 
for 


HYGROMETERS, Record- 
ing (Cont’d) 
Moeller Instrument Co. 


Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


HYGROSTATS 
American Moistening Co. 
Barber-Coleman Co. 
Central Scientific Co. 
Friez & Sons 
Johnson Service Co. 
Parks-Cramer Co. 
Penn Elec. Switch Co. 
Powers Regulator Co. 


HYGRO- 
THERMOGRAPHS 
Central Scientific Co. 
Foxboro Co. 

Fuess, Inc 

Friez & Sons 

Green, Henry J. 


HYPSOMETERS 
Central Scientific Co. 
Keuffel & Esser Co. 
Warren-Knight Co 


ICE WARNING, Indicators 
Kolisman Inst. Co. 


IGNITION VELOCITY 
METERS 


Hays Corp. 

Southw’n Electronics Labs 
ILLUMINATION CON- 

TROLLERS 

Bacon Electric Timer 

Betts & Betts 

Electronic Lab. 

Electronic Prods. Co. 

G-M Labs. 

Paragon Electric Co. 

Photobell Corp. 

United Cinephone Corp. 

Weston Elec. inst. Corp. 


ILLUMINATION INDI- 
CATORS 
General Elec. Co. 


- 3. 
Leeds & Northrup Co. 
Photobell Corp. 

Photovolt Corp. 
United Cinephone Corp. 
Weston Elec. Inst. Corp. 


ILLUMINATION RECORD- 
ERS 


Esterline-Angus Co. 
Genera! Elec. Co. 
United Cinephone Corp. 


IMPACT RECORDERS 
Impact Register 


IMPACT TESTING MA- 
CHINES (See Testers 
& Testing Machines, 
Impact) 


a. TUBES 
Lackner C 


INCLINOMETERS 
Fischer & Porter 
Fish-Schurman Co. 
Kolisman Inst. Co. 
Machiett & Son 
Pioneer Instrument Co 
Precision Therm. 


Schwein Engineering 
Starrett Co. 
Warren-Knight Co. 


RECORDERS 


@ BOILER PLANTS 

@ CHEMICAL PLANTS 
e@ OIL REFINERIES 

@ PAPER MILLS 

@ SUGAR REFINERIES 
e@ TEXTILE MILLS 


@ WATER PURIFICATION 


@ ALL PROCESSING 
INDUSTRIES 


new 


INCLINOMETERS, Bore 
Hole 


Ruska & Co. 
Sperry-Sun Well Surveying 


INCLINOMETERS, Lateral 
(Aviation) 
Lackner Co. 
Machlett & Son 
Schwien Engineering 


INCLINOMETERS, Ship 
Mociler Inst. co. 


INDEXES, Base Volume 
& Base Pressure 
American Meter Co. 


INDICATORS (Look un- 
der the object of meas- 
urement and control) 


INDICATORS, Engine 
American Inst. Co. 
Bacharach Industrial Inst. 
Baldwin-Southwark Corp 
Bendix Marine Products 
Cambridge Inst. Co. 
Commercial Engg. Labs. 
Consolidated Engg. 
Crosby Steam Gage Co 
Federal Telegraph 
McNab of Bridgeport 
Pioneer Instrument Co 
Robertson, 8rd, J. L 
Star Brass Mfg. Co 
Trill Indicator Co 


INDICATORS, Engine 
Compression 

Bacharach Industrial Inst 
Baldwin-Southwark Corp 
Cambridge Inst. Co. 
Commercial Engg. Labs. 
RCA Manufacturing Co. 
Trill Indicator Co 


INDICATORS,-Ignition Lag 
American inst. Co. 


INDICATORS, Multiple 
Recording 
Pi ancrateo Engg. Labs. 


INDICATORS, Rate of 
Climb 


Kolisman Inst. Co. 
Pioneer Instrument Co. 
Rieker Inst. Co. 


INDICATORS, Sound 
Amperite Corp. 
Clough-Brengle Co. 
Daven 5 
Electronic Design Corp 
RCA Manufacturing Co. 


INDICATORS, Time Inter- 
val see Timers, Auto- 
matic, Interval 


INDUCTANCE METERS 
Andrew, Victor J. 
Industrial Instruments 
Leeds & Northrup Co. 
Premier Crystal Labs 
Rubicon Co. 

Shallcross Mfg. Co. 
Sickles Co. 
United Transformer Corp 


aay DEVICES, 
AUTOMATIC, Color 
Electric Sorting Mach. Co. 


INSPECTION DEVICES. 
AUTOMATIC, Concen- 
tricity 


Federal Prod. Corp. 
Sheffield Corp. 





INSPECTION DEVICES, 
AUTOMATIC, Cylin- 
dricality 

Federal Prod. Corp. 

Heyman Co. 

Sheffield Corp. 
INSPECTION DEVICES, 


AUTOMATIC, Diameter 
Gaertner Scientific Corp. 


Heyman Co. 

Instrument Specialties Co. 

Rowe Radio Res. Lab. 

Sheffield Corp 
INSPECTION DEVICES, 


AUTOMATIC, Dimen- 


sions 


Gaertner Scientific Corp. 


Heyman Co. 
Metron Instrument 
Sheffield Corp 


BETTER HYDROMETERS 
for AMERICAN INDUSTRY 


@ Here the 


6re 


nas mage possibdie 
onstruction! 


TRIPLE-STRENGTI 


Ballast actually st i tip. 
STREAMLINED FORM: 

* clean and permits quick penetra 
tion of most viscous liquids te 


point. 


3 INCREASED ACCURACY: Ir 


. ° 
bined forms, 
tion permits 
thermometer bulb 


4, ELIMINATION OF WAX SMUDG 
Ballast 
over highest temperature 
"hot service,’ 
in the combined form hydrometer 

5. NO CONTAMINATION OF SAM 


ING: 
point is 50° 


encountered in 


300° 


PLES: No shot, 
wadding introduced 


accidental breakage. 


@ Ruehfe! 


of the scale. 
Send for Catalog 





improvement 
Patented Ruehfel Solid Alloy Ballast 


in Hyare 


streamlined 
use of highly 


alloy 


mercury, or « 
into samples by 


hydrometers 
with double scales for easy readin« 
a RED glass indicator strip fused in, t 
guide and check against any slippage 


C40 de 
Ruehfel hydrometers and therm 


INSPECTION DEVICES, 
AUTOMATIC, Hard- 
ness 


Barber-Coiman 
Brabender Corp. 
Detroit Testing Mach 
Gogan Machine 
Sax! Inst. Co 


INSPECTION DEVICES, 
AUTOMATIC, Insulat- 
ed Wire 

Comtor Co. 

INSPECTION DEVICES, 


AUTOMATIC, Smooth- 


ness 
Electronic Prod. Uo. 

Physicists Research Co. 
Saxi Inst. Co. 
Thwing-Albert 


the 
neter 


r S! 


,.-UGGEDNE 
Easy t 
settling 
nstru 
sensitive 
meltina 
especial! 


ottor 
| 


are e 


juipped 
} ana 


cribing 


meters 


Inst. Co. 


INSPECTION DEVICES, 
AUTOMATIC, Thick- 
ness 

Electronic Prod. Co. 
Gaertner Scientific Cerp 
Hathaway Instrument 
Heyman Co. 

Instrument Specialties Co 
Magnetic Gauge Co 
Sax) Inet. Co 

Sheffield Corp 
Thwing-Albert Inst. Ce 


a AA EQUIP. 
ENT, Arc Welding 
Rebleon Co. 


(INSPECTION EQUIP. 
MENT, Bore Hole 
Bore, 


(See Telescopes, 
Inspection) 
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GEORGE RUEHFEL COMPANY, Inc. 





93-08 95 Avenue 


Ozone Park, N. Y. 
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SINGLE...or MULTI-POINT UNITS 


located 


any 


CAMBRIDGE THERMIONIC pH RECORDERS (Single . 
and trouble-free performance 
separate sampling points in the plant can be continuously provided on a single 
Cambridge Multi-point 
Recorder may be 
housed vapor-tight. 
type chamber. 


to a degree 


pH Recorder. 
reasonable 


Sir gle 


hitherto unknown. 


distance 


Multi-point, 
from a 


. or Multi-point) 
Simultaneous 


Cambridge i 
sampling point. 
Install wherever wanted; sampling solution will not clog continuous-flow 
Send for List 910-TI, 


provide 


records 


accuracy 
of pH at 

the 
ated 


chart by 
line oper 


Glass electrode 


CAMBRIDGE INSTRUMENT CO., INC. 


3732 Grand Central Terminal, W. Y. ¢. 


For addresses, 


see pages 1-107—I-118 
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Filings, burrs, etc., from 
brass or copper screw ma- 
chine parts salvaged in 
sediment trap will soon 
pay for this machine. 











































































Same instrument with ther- 
mostatically controlled 
heating element for use 
with low-cost solutions 
where constant tempera- 
ture is required, Model 
C742-B, $85.00. 


Use your own proven 
solvent or cleansing 
liquid such as Oakite, 
soap, powder solu- 
tion, carbon tetra- 
chloride, trichlor- 
ethylene, etc. 




















Complete with 
Trays and 
Cover 


THOROUGHLY AND SAFELY CLEANSES THE MOST 
DELICATE INSTRUMENTS AND MECHANISMS 


1. No Abrasions! No Bumping! No Scratching! No Tumbling! Absolutely 
no abuse because there is no moving of the most delicate parts or mechanism 


2. Cleansing liquid circulates through complex and odd shaped instrument 
assemblies—work remains stationary. 


3. Keeps disassembled parts to- 5. Compartments can be lifted out. Larger 
gether;no mixed ormissing parts. parts can be just as thoroughly cleaned. 


4. Work comes out like new. 6. Drain well at bottom for dirt elimination. 





WRITE FOR LITERATURE 


NAXON UTILITIES CORPORATION 


Engineers and Manufacturers of Precision Electrical Devices Since 1922 
World’s Leading Manufacturer of Portable Electric Washers 
2101-11 WALNUT STREET, CHICAGO, ILLINOIS 


PORTABLE ELECTRI: 
NEW INSTRUMENT WASHEF 
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when the war is won 






mental and test stages . . 





flexibility in standard stock apparatus 























hydraulic mechanical . . 
OFF The largest G&G kymograph 
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RECORD IT GRAPHICALLY 


PROGRESS today and existence tomorrow .. . 
demand increased 
attention to research and development. To im- 
prove your process or product in its develop- 
. record its behavior 
and action under many conditions, Gorrell 
Gorrell make several types of electric synchron- 
ous kymographs giving unheard of range and 


Record any phenomena which produces 
change electrical . . . pneumatic 
. or merely ““ON- 


DUALDRUM with 36 geometrical ratio speeds 
(1.6 to 1 on adjacent speeds) controlled from a 
single knob. It takes paper from 14” to 13” 
wide. Its speed (in terms of 10 feet of chart) is 
astounding in range . . . at the first speed 1¢ 
feet in .75 min . 10 feet in 1.2 min. at sec- 
ond speed . 10 feet in 8 min. at 6th... 
52 min. at 10th . . . 60 hours at 24th . . . and 
10 feet in 20 years at 36th speed! The MONO- 
DRUM is a smaller unit with the same prin- 
ciple but lesser range. The single pen record is 
smallest with two speeds 

Inquiries are invited . . . priorities essential 
Write on your company letterhead. Outline the 
general nature of your problem and we'll be 
glad to offer suggestions. Ask for the new book- 
let “‘A Second or a Decade.’’ 


GORRELL & GORRELL 
Chicago Heights, Il. 


Instrument security in the blackness of 
a bombing plane, the bowels of a shij 
or the innards of a tank, is assured wher 
one of the LUMI-TONE phosphore 
cent sulphide pigments is applied t 
your dial pointers. 

We can apply approved luminescent 
materials on your own dials, or cai 
supply completely finished dials working 
from blueprints. 





Challenge! 
To the MAN WITH A PROBLEM 
Benefits from Gorrell & Gorrell record- 
ing apparatus are limited only by your 
skill and ingenuity. 


CORPORATION 
638 Federal St., Chicago, Ill. 
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insPECTORS, MAGNETIC 
nnis Co 


commercial Engg. Labs. 
Magnaflux Corp. 
Magnetic Analysis Corp. 
Rubicon Co. 
INSPECTORS, WELDING 
Rubicon 
INSTRUMENT CLEANING 
MACHINES 
L& R Mfg. Co. 
naxon Utilities 
Phillips Manufacturing 
INSTRUMENT COVERS 
Blossom Mfg. Co, 
INSTRUMENT FUSES 
(See Fuses, Instrument) 
INSTRUMENT OILS 
Daven Co. 
Ferner Co. 
Fulcrum Oil Co. 
Huisking & Co. 
Landis & Gyr. Inc. 
Magnus, Mabee & Reynard 
Mico Inst. Co 
Nve, Inc.. William F. 
INSTRUMENT PIVOTS & 
BEARINGS see Pivots 
INSTRUMENT T RANS- 
FORMERS (See Trans- 
formers, Instrument) 
INSTRUMENT TUBING & 
FITTINGS 
Hodgman Rubber 
[INSULATION TESTING 
EQUIPMENT (See 
Testers. Insulation) 
INTERFEROMETERS 
Gaertner Scientific Corp. 
Jarrel-Ash Co. 
Keuffel & Esser Co, 
Perkin-Elmer Corp. 
Zeiss, Inc., Carl 
JACKS, PLUG-IN 
Connectors, Plugs, 


Clips) 

JOB TIMING RECORDERS 
Autocall Co. 
Esterline-Angus Co. 
Stromberg Electric Co. 

KERR CELLS (See Cells, 

K 


err) 

KEYS & SWITCHES 
Amer. Automatic Electric 
Andrew, Victor J 
Beck Bros. 

Bunnell & Co. 

Clare & Co. 

Kellogg Switchboard 
Leeds & Northrup Co. 
Rubicon Co. 

Shallcross Mfg. Co. 

KVA INDICATORS 
Leeds & Northrup 

KVA RECORDERS 
Esterline-Angus Co. 
General Elec. Co. 

Landis & Gyr, Inc. 
Leeds & Northrup Co. 
Therm-Electric Meters 
Westinghouse Elec. & Mfg. 
KYMOGRAPHS 
Gorrell & Gorrell 
Sargent & Co. 
LABORATORY APPA- 
RATUS (See Apparatus, 
Laboratory) 

LABORATORY FURNI- 
TURE (See Furniture, 
Laboratory) 

LABORATORY GLASS- 
WARE (See Apparatus, 
Laboratory, Glass) 

LABORATORY SUPPLIES 
(See Apparatus, Lab- 
oratory) 

LABORATORY MOTORS 

(See Motors, Labora- 
tory) 


(See 


LABORATORY PAPERS 
Central Scientific Co 
LABORATORY OVENS 
(See Ovens, Laboratory) 
Chart Production Co. 
Sargent & Co. 
Welch Mfg. Co 
LABORATORY PORCE- 
LAIN (See Porcelain, 
Laboratory) 
LACTOMETERS 
Central Scientific Co. 
Eimer & Amend 
G. M. Mfg. Co., Inc. 
Kimble Glass 
Moeller Instrument Co. 
Precision Therm. 
Rieker Inst. Co. 
Ruehfel Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co. 
Welch Mfg. Co. 
Zuhr, Inc., Henry 
LATHES & ATTACH- 
MENTS 


Marshall Co. 
LAUNDER-OMETER 
Atlas Elec. Devices Co 
LEAK INDICATORS, Gas 
& Water (See Gas 
Leak Indicators) 
LENS THICKNESS GAGES 
Bausch & Lomb Optical 
oe, Dial Ind. Co. 


LENSES, Astronomical 
Clark & Sons 
Fecker, J. W. 
Perkin-Eimer Corp. 
Ruska & Co. 

Simpson Optical 


LENSES, Burette 
Central Scientific Co. 
Fish-Schurman Co. 
Fisher Scientific Co. 
G. M. Mfg. Co., Ine. 
Microchemical Service 
Parr Instrument Co. 
Precision Scientific Co. 
Precision Therm. 
Rieker Inst. Co. 
Simpson Optical 
LENSES, Low Reflecting 
Surfaces 
National Research Corp. 
LENSES, Microscope, ete. 
Bausch & Lomb Optical 
Fish-Schurman Corp. 
Gaertner Scientific Corp. 
Leitz, Inc. 
Pfaltz & Bauer, Inc. 
Ruska & Co. 
Simpson Optical 
Spencer Lens Co. 
Zeiss, Inc.. Carl 
LENSES, Potarized 
Pfaltz & Bauer, Inc. 
Polarizing Inst. Co. 
Valpey Crystals 
Woermann-Schuchhardt 
Zeiss, Inc., Carl 
LENSES. Thermometer 
(See Lenses, Burette) 
LEVELS, Circular Spirit 
Dietzen Co. 
Geier & Bluhm, Inc 
Glogau & Co. 
Gurley, W. & L. E 
Keuffel & Esser Co. 
Ruehfel Co. 
Warren-Knight Co. 
White Co., Inc., David 
LEVELS, Dumpy (See 
Surveying Instruments) 
LEVELS, Engineer’s (See 
Surveying Instruments) 
LEVELS, Hand 
Alpha Instrument Co. 
Bostrom-Brady 
Dietzen Co. 
Gurley, W. & L. E. 
Keuffel & Esser Co. 
Leupold & Stevens 
Pittsburgh Inst. & Mach. 
Starrett Co. 
United States Blue Print 
Warren-Knight Co. 
Weber Co., F 
White Co. Inc., David 
LEVELS, Precision 
Alpha Instrument Co. 
Berger & Sons 
Fish-Schurman Co. 
Glogau & Co. 
Gurley, W. & L. E. 
Heiland Research 
(Cont'd) 


LEVELS, Precision 
(Cont'd) 

Kern Co 
Keuffel & Esser Co 
Leupold & Stevens 
Moeller Inst. Co. 
Rieker Instrument Co 
Scherr Co.. Inc. 
Starrett Co 
Warren-Knight Co. 
Weber Co., F. 
White Co. Inc., David 
Zeiss, Inc., Carl 


LEVELS, Prism 
Fecker, J. W 
Kern Co. 
Keuffel & Esser Co. 
Taylor Inst. Cos. 
White Co. Inc., David 
LEVELS, Surveying (See 
Surveying Instruments) 


LEVELS, Wye (See 6ur- 
veying Instruments) 

LIGHT METERS 

De sur-Amsco Corp. 
General Elec. Co 
Knickerbocker Dev 

Pfaltz & Bauer, Inc 
Photobell Corp. 

Pho-Tron Inst. Co. 
Weston Elec. Inst. Corp. 
Welch Mfa. Co. 

LIGHT SOURCES see also 
Gas & Vapor Discharge 
Tubes 

LIGHT SOURCES, ‘‘Day- 
light” 


Barkon-Frink 
General Elec. Co. 
Macbeth Daylighting Co. 
LIGHT SOURCES, Incan- 
descent 
Barkon-Frink 
Bausch & Lomb Opt. 
Fredericks, George 
Gaertner Scientific Co. 
General Elec. Co. 
G-M Labs. 
Leitz, Inc.. E 
United Cinephone Corp. 
LIGHT SOURCES, Mono- 
chromatic 
Akatos, Inc. 
American Inst. Co. 
Bausch & Lomb Opt. 
Central Scientific Co. 
Fish-Schurman Co. 
Fuess, Inc 
Gaertner Scientific Corp. 
Gen. Elec. Lamp Dept. 
General Physical Lab. 
Jarrell-Ash Co, 
Laboratory Specialties 
(Cont’d) 





Troy, Ni. Y. 





CIRCULAR 
SPIRIT LEVEL VIALS 


G&B Std. 1” Base 


GEIER & BLUHM, INC. 


Mechanical Devices 
Circular Spirit Levels 


U.S. A. 





INSPECTORS to LIGHT SOURCES 


PHILLIPS 
AUTOMATIC 
DEGREASERS 


® HANDLING LABOR 
® TIME 

© FLOOR SPACE 

® EQUIPMENT 

® PARTS DAMAGE 


SAVE 














The Phillips Degreaser can replace soaking vats, 
rinse vats, drying ovens and eliminate parts han- 
dling between each. It is self-contained, elec- 
trically heated and controlled, requires no steam, 
water, gas or plumbing connections. WRITE FOR 
CATALOG. 


PHILLIPS MANUFACTURING CO. 


3453 W. Touhy Ave., Northtown Sta., Chicago, Ill. 





For addresses, see pages 1-107—I-118 



















































































LIGHT SOURCES to MANOMETERS 


EASY TO USE 





MANOMETER 
DATA 


Contained in the new Simplex Bulletin No. 200 is 
informetion for the user of manometers. If covers 
the complefe line of Simplex manometers and ac- 
cessories, and details in concise, usable form, basic 
data and formulae applying fo the use and applica- 
tion of this equipment. 





Simplex Valve & Meter Company has long experi- 
ence in the manufacture of manomefers for a wide 
variety of uses in the wafer, power and process 
indusiries, including the type MAC—the portable 
manomefter—a field laborafory in a handy carry- 
ing case. 


Write today for your copy of Simplex Bulletin 200 
—a reference booklet that is file-worthy. 


SIMPLEX VALVE & METER CO. 


6787 Upland Street Philadelphia, Pa. 


IMPLEX 


aban 
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For addresses, see 





LIQUIDOMETER remote reading gauges automatically 
indicate or record liquid levels. No pumps, valves or 
auxiliary units required to read them. Balanced hy- 
draulic transmission system ingeniously compensates 
for temperature variations on communicating tubing. 
Accuracy unaffected by variation in specific gravity. 
Approved by Underwriters Laboratories and similar 
bodies for gauging hazardous liquids. Models are 
available for remote signals, automatic control of 
pumps, etc. DIRECT READING models available where 
remote reading is not required. 


Write for details on LIQUIDOMETER instruments. 


THE LIQUIDOMETER rere) 1-9 


36-27 SKILLMAN AVE. 


LONG ISLAND CITY, N. Y. 





LIGHT SOURCES, Mono- 
chromatic (Cont’d) 
Mico Instrument Co. 
Pfaltz & Bauer, Inc. 
Polarizing Instrument 
Van Keuren Co. 
United Cinephone Corp. 


LIGHT SOURCES, Ultra- 
Violet 


American Inst. Co. 
Atlas Electric Devices 
Central Scientific Co. 
Fredericks, George 
Gaertner Scientific Corp. 
General Physical Lab. 
Hanovia Chem. & Mfg. 
Jarreli-Ash Co. 
Laboratory Specialties, 
Leitz, Inc. 

Mico Instrument Co, 
Pfaltz & Bauer, Inc. 
Uitra-Violet Products 
United Cinephone Corp. 
Westinghouse X-Ray Co. 


LIGHT SOURCES, White 
Light 


Barkon-Frink 
Fredericks, George 
Gaertner Scientific Corp. 
Gen. Elec. Lamp Dept. 
General Physical Lab. 
United Cinephone Corp. 
Westinghouse Elec, & Mfg. 


LIGHTHOUSE INSTRU- 
MENTS 


Am. Gas Accumulator 
Triumph Mfg. Co. 
Wallace-Tiernan 
LIGHT WAVE MEASUR- 
ING EQUIPMENT 
Gaertner Scientific Corp. 
Van Keuren Co. 
LINE CURRENT TEST 
SETS (See Testing Sets, 
Line Current) 
LINEAR FOOTAGE 
METERS (See Coun- 
ters, Footage) 
LIQUID LEVEL, Indicators 
& Recorders (See 
Rages, Liquid Level) 
LIQUID METERS, IN- 
FERENTIAL TYPES 
(See Flowmeters) 


LIQUID METERS, POS!- 
TIVE 


TYPES (See 
Meters, Liquid...) 





pages 1-107—1-118 





LOUVER OPERATING 
DEVICES 
Arca Regulators, Inc. 
Brown Inst. Co, 
Fisher Governor Co. 
Foxboro Co. 
Friez & Sons 
General Controls Co. 
Hagan Corp. 
Hanlon-Waters, Inc. 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
Natural Gas Equipment 
LUMBER COUNTERS (See 
Counters, Lumber) 
LUMINOUS PAINT (Phos- 
phorescent Applied) 
Canadian Radium 
General Luminescent 


LUSTER METERS 
Akatos, Inc. 
Leitz, Inc. 
Saxl Inst. Co 
United Cinephone Corp. 


MACHINIST’S SQUARES 
(See Squares, Ma- 
chinist’s) 


MAGNETIC INSPECTORS 
(See Inspectors, Mag- 
netic) 


MAGNETOMETERS 
American Askania Corp. 
Baird Associates 
Builders Iron Foundry 
Cambridge Inst. Co. 
Geophysical Inst. Co. 
Heiland Research 
Welch Mfg. Co. 


MAGNETS, Permanent 
Arnold Engineering 


MAGNIFIERS 
Bausch & Lomb Optical 
Boyer-Campbell 
Buh! Optical 
Fish-Schurman Co. 
Fuess, Inc. 
Glogau & Co. 
G. M. Mfg. Co., Inc. 
Keuffel & Esser Co. 
Kollmorgen Optical Co. 
Speide] & Co. 
Spencer Lens Co. 
Testrite Instrument Co. 
Warren-Knight Co. 
Weber Ca, F. 
Zeiss, Inc., Carl 
MALT TESTING APPA- 
RATUS (See Testers, 
Malt) 


MANOMETERS, High 


Pressure 
Daniel Orifice Fitting 
Meriam Co. 


MANOMETERS, Inclined 


Tube 
American Blower Corp 
Bacharach Industrial Inst 
Bailey Meter Co. 
Defender Automatic Reg 
Detroit Air Meter Co 
Dwyer Mfg. Co. 
Friez & Sons 
Fuess, Inc. 
Hays Corp. 
H-B Inst. Co., Inc. 


Manning, Maxwell & Moore 


Meriam Co. 
Precision Therm. 
Trimount Instrument 
Uehling Inst. Co. 


MANOMETERS, Micro 


Bacharach Industrial Inst 
Cambridge Inst. Co. 
Fuess, Inc. 

Trimount Instrument 
Welch Mfg. Co. 


MANOMETERS,  Remote- 


reading 
Bailey Meter Co. 
Brown Inst. Co. 
Uehling Inst. Co. 


MANOMETERS, Single- 


tube & Reservoir 
Ace Glass Inc. 
Bacharach Industrial Inst 
Bailey Meter Co. 
Builders-Providence 
Commercial Engg. Labs. 
Connelly Iron Sponge Co 
Corning Glass Works 
Defender Automatic Reg 
Detroit Air Meter Co 
Dwyer Mfg. Co. 
Friez & Sons, Jullen 
Gas Appliance Specialties 
Lantz-Phelps Corp. 
Meriam Co. 
Morey & Jones, Ltd. 
Pioneer Instrument 
Precision Therm. 
Scientific Inst. Co. 
Simplex Valve & Meter 
Trimount Instrument 
Uehling Inst. Co. 


RN ken OE. 


renee 












MAN mE 


Electr 
Bailey 
Brows | 
Builders 
Gorrell | 
Prec isto 
So hw 


ANOME 
Giass 
Ace Gi 
Annis 
Bachar 
Builder 
Connell 
Defend 







 mANOM 

























































High 


Fitting 


Inclined 


r Corp 
trial Inst 
0. 
atic Reg 
er Co 





MAP MAKING PROJEC.- 
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Bausch & Lomb Optical 


| 
| 


| 














Bailey Meter 

Brow” inst. Co. 
Buliders-Providence 
Gorrell & Gorrell 
Precision Therm. 


Southw’n Electronics Labs 
MANOMETERS, U -tube, 


Glass 
Ace Glass, Inc. 
Annis Co. 


Bacharach Industrial Inst. 


Builders-Providence 


Connelly Iron Sponge 
Defender Automatic Reg 
Detroit Air Meter Co. 


Dwyer Mfg. Co. 
Elmer & Amend 
Fischer & Porter 
Fish-Schurman Co. 


Fisher Scientific Co. 


Friez & Sons, Julien 
Gou.am Inst. 

Hays Corp. 

Kimble Glass Co. 
Lackner Co. 

Lambert Meter Co. 


Macalaster Bicknel] Co. 


Machlett & Son 


Manning, Maxwell & Moore 


Meriam Co. 


Mine Safety Appliances 
Moeller Instrument Co. 
Morey & Jones, Ltd. 


Precision Scientific 
Precision Therm. 
Rascher & Betzold 
Refinery Supply Co. 
Sargent & Co. 
Scientific Inst. Co. 


Simplex Valve & Meter 


Specialty Glass Co. 
Superior Meter Co. 
Tagliabue Mfg. Co. 
Trerice Co. 

Trimount Instrument 
Uehling Inst. Co. 


Vapor Recovery Systems 
Wilkens-Anderson Co. 


MANOMETERS, U-tube, 
Metal 


Cambridge Inst. Co. 


Connelly Iron Sponge 
Mason-Neilan Regulator 
Precision Therm. & Inst. 


Scientific Inst. Co. 
Taylor Inst. Cos. 


Spencer Lens Co. 


ETERS, U-tube, 
Electric —, 


MARINE INSTRUMENTS 
(See Nautical Instru- 
ments) 


MARINE INSTRUMENTS, 
Gyro-Compass & Gyro- 
Pilot 

Sperry Gyroscope Co 

MASTER CLOCKS (See 
Clocks, Master) 

MEASURING MACHINES. 
Lineal 

Bausch & Lomb Opt. 
Durant Mfg. Co. 

Ferner Co 

Fidelity Mach. Co 
Gaertner Scientific Corp. 
Pratt & Whitney 

MEASURING MACHINES, 

Wire 
Durant Mfg. Co. 
Minneapolis Elec. & Const 
Pratt & Whitney 
MEGOHMMETERS 
Biddle Co., Jas. G. 
Cambridge Inst. Co. 
Clough-Brengle Co. 
General Elec. Co. 
Generai Radio Co. 
lll. Testing Labs. 
Industrial Instruments 
Martindale Electric Co 
Rawson Electrical Inst. 
RCA Manufacturing Co. 
Sensitive Research Inst. 
Shallcross Mfg. Co. 
Sticht Co., Inc. 
Weston Elec. Inst. Corp 

MEGOHM VOLTMETERS 
(See Voltmeters, Meg- 
ohm) 

MELTING POINT APPA- 
RATUS 


Ace Glass, Inc 
American Inst. Co. 
Central Scientific Co 
Corning Glass Works 
Eimer & Amend 
Ferner Co. 
Fisher Scientific Co 
Humboldt Mfg. Co. 
Machlett & Son 
Microchemical Service 
Parr Instrument Co. 
Pfaltz & Bauer, Inc. 
Precision Scientific Co 
Scientific Glass Apparatus 
Tagliabue Mfg. Co. 
Western Machinery Co. 
METAL DETECTORS (See 
Detectors, Metal) 
METALLIC BELLOWS 
(See Bellows, Metallic) 


WELL TYPE 
MANOMETERS 


@ These extremely 
accurate, direct reading 


_ inranges from 6"to 100” 
for measuring pressure, 
vacuum and differential, 
- for line pressures up to 
250 Ibs. per sq. in. Wall, 
table, and panel mount- 
_ ing styles, each featuring 
_ the many refinements of 
Meriam manufacture. 

_ Laboratory or produc- 
_ tion service. Special de- 
_ Signs to meet unusual 
requirements. Fully 
_ descriptive catalog sent 


on request. 




















MANOMETERS to METALLIC BELLOWS 


PERMANENT 
MAGNETS 


The Arnold Engineering Company produces 
all ALNICO types including ALNICO V. 





All Magnets are completely manufactured in 


our own plant under close metallurgical, 
mechanical and magnetic control. 





The Arnold —ngineering (Company freely 
offers engineering assistance in the solution 


of your magnetic design problems. 


All inquiries will receive prompt attention. 


HE ARNOLD JINGINEERING (COMPANY 


147 EAST ONTARIO STREET 
CHICAGO, ILLINOIS 








INVEST 10% IN WAR BONDS AND STAMPS 











U-ryre 
MANOMETERS 


@ These are extremely 
accurate instruments — 
representative of Mer- 
iam’s 30 years of leader- 
ship—for measuring 
pressure, vacuum and 
differential. The Clean- 
out type illustrated (pat- 
ented) available in ranges 
from 6” to 50” for line 
pressures up to 100 lbs. 
per sq. in. permits the 
———— body to be disconnected 
aN from the head and the 
\ |’ tube cleaned without dis- 
connecting the piping. 

Other types in ranges 
from 6” to 100” for line 


en77enes WALK 


“7? 











A REAL GUIDE FOR ressures up to 400 lbs 
MANOMETER USERS __ fersq.in. Also special de- 
The illustrated, descriptive Trimount signs to meet unusual prob- 
Catalog discusses the design, construc- lems. Fully descriptive 
tion and application of many of the catalog sent on request. 


latest Trimount Instruments including: 
Well Type, Sliding Scale U-Tube, Fixed 
Scale U-Tube, Inclined, Absolute Pres- 
sure and Service Type Manometers: r MERIAM 0 
Indicating Flow Meters; Tank Liquid Tht —— TTL 
Level Indicators, etc. Lists users and 
shows typical panel installations. SEND 

Manometers, Meters, 


poh ensallntatellls stad and Gauges for the accurate measurement of Pres- 
s for 

TRIMOUNT INSTRUMENT COMPANY sures, Vacuums and Flows of Liquids and Gases. 

408 S. PLYMOUTH COURT, CHICAGO, ILL. f 


CLEVELAND 





For addresses, see pages 1-107—I-118 




















METALS to MICROSCOPES 


METALS, Thermostatic 
Co. 


Genera) Plate 
METEOROLOGICAL 
STRUMENTS 
American Inst. Co. 
Am. Paulin System 

Friez & Sons 
Fuess, Inc. 
Geophysical Instrument 
G. M. Mfg. Co., Inc. 
Gorreil & Gorrell 
Green, Henry J. 
Moeller inetroment Co. 
Precision Therm. 
Stewart, M. C. 
Taylor Inst. Cos. 
Weksler Thermometer 
ocr, LEVELING SAD- 


Robinson Orifice Fitting 
METER PROVERS, Gas 
American Meter Co. 
Lambert Meter Co 
Pgh. Equitable Meter Co 
Superior Meter Co. 
METER STICKS 
Lufkin Rule Co. 
Weber Co. 
METERS, Acid (See 
Acidimeters) 
METERS, Ampere Hour 
ll Ampere Hour 


ers) 
METERS. Coal (See Coal 


METERS, Coin Operated 
International Register 
Landis & Gyr, Ine. 
METERS, Compressed Air 
American Meter Co 
Bailey Meter Co. 
Builders- Providence 
Fischer & Porter 
Mason-Neilan Regulator 
N. J. Meter 
Taylor Inst. Cos. 
METERS, Condensation 
Am. Dist. Steam Co. 
Bailey Meter Co. 
Buffalo Meter Co. 
Centra] Station Steam 
Fischer & Porter 
Henszey Co. 
Taylor Inst. Cos. 
METERS, Conductivity 
pee Conductivity 


ers) 
METE ns. Consumer's, Elec- 


a. Elec. Co. 
Westinghouse Blec. & Mfg. 
METERS, Consumer's, Gas 
American Meter Co. 
Lambert Meter Co., 
Superior Meter Co. 
METERS, Current, Air & 
Gas 


Inc. 


American Meter Co. 
Fischer & Porter 
Mason-Neilan Regulator 
axte Equitable Meter Co. 


ERS, Current, Liquid 
American Meter Co. 
Bowser & Co 


Builders-Providence 
Eclipse Aviation 
Fischer & Porter 
Keuffel & Esser Co. 
Leupold & Stevens 
Mason-Neilan Regulator 
National Meter Co. 
Neptune Meter Co 
Poh. Equitable Meter Co. 
Scientific Inst. Co. (Calif. ) 
Uehling tnstrument Co. 
Worthington-Gamon Meter 
METERS, Decibel (See 
Sound Level Meters) 
METERS, Demand, Electric 
Electric Indicator Co 
Esterline- Angus Co. 
General Elec. Co. 
HD Elec. Co 
Landis & Gyr, tne 
Lincoln Meter Co 
Sangamo Electric Co 
Therm - Electric Met: 
Westinghouse Flee & Mfg 


METERS, DEMAND, Gas 
American Meter Co. 
Bailey Meter Co. 
Bendix Marine Products 
Lambert Meter Co. 
Mason-Nellan Regulator 
Pgh. Equitable Meter Co. 
Superior Meter Co. 


METERS, Demand Limit- 
ing, Automatic 

American Meter Co 
Annis Co. 
Esterline-Angus Co. 
General Elec. Co. 
Landis & Gyr, Inc. 
Lincoln Meter . 
Mason-Neilan Regulator 
Therm-Electric Meter 
Westinghouse Elec. & Mfg 

METERS, Earth Current 
Geophysical Inst. Co. 
Heiland Research 
Rawson Electrical Inst. 
Shallcross Mfg. Co. 

METERS, Electronic 
Ballantine Labs. 
Boonton Radio Corp. 
Cambridge Inst. Co, 
Clough-Brengle Co. 
Hathaway Instrument 
Hewlett-Packard 
RCA Manufacturing Co. 
Technicraft Engg. 
Weston Elec. Inst. Co. 

METERS, Flow (See Fiow- 

meters) 
METERS, Fluorescence 
Coleman Electric 
Schaar & Co. 
METERS, Footage (See 
Counters, Footage) 
METERS, Foot-candile 
(See Foot-candle 
Meters) 

METERS, Frequency (See 
Frequency Meters) 


METERS, Gas (See Gas 
Meters) 


METERS, Gas, Dry Test 
American Meter Co. 
Lambert Meter Co. 
Pgh. Equitable Meter Co. 
Superior Meter Co 
Tagliabue Mfg. Co. 

METERS, Gas, Integrating 
American Meter Co. 
Bailey Meter Co. 
Brown Inst. Co. 
Builders-Providence 
Fischer & Porter 
Foxboro Co. 

Lambert Meter Co. 
Mason-Neilan Regulator 
Sunerior Meter Co. 
Taylor Inst Cos. 

METERS, Gas, Wet Test 
American Meter Co. 
Lambert Meter Co. 
Precision Scientific 
Superior Meter Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 

METERS, Gas, Station 
American Meter Co. 


r Co. 
Equitable Meter Co. 


Pgh. 
METERS, Gasoline (See 
Meters, Liquid) 
— RS, High Pressure 


High Pressure Dis- 
ribetion 
Buffalo Meter 
Pgh. Equitable Meter Co. 
Simplex Valve & Meter 
METERS. Hydrogen ion 
(See Hydrogen ton De- 
termination Instru- 


ments) 

METERS, LIGHT 
(See Foot-candie Met. 
ors, tlumination Indi. 


caters and Recorders, 
Light Meters, ete.) 


METERS, Liquid, Volu- 
metric Types, Nutating 
Piston or disk 

Badger Meter Co. 
Buffalo Meter Co. 
National Meter Co. 
Neptune Meter Co. 
Pgh. Equitable Meter 
Read Machinery Co. 
Worthington Gamon 


METERS, Liquid, Volu- 
metric Types, Osciliat- 
ing Piston 


Badger Meter Co. 
Brodie Co., Inc. 
National Meter Co. 
Neptune Meter Co. 
Worthington-Gamon Met. 
METERS, Liquid, Volumet- 
ric Types, Propeller 


Spurling, R. W. 
METERS, Liquid, Volu- 
metric Types, Recipro- 


cating Piston 
Bowser & Co., Inc. 
Ralph N. Brodie Co., Inc. 
Pgh. Equitabie Meter 
Ruska & Co., Inc 
Worthington Gamon 


METERS, Liquid, Volu- 
metric, Rotary Piston 
Badger Meter Co. 
Bowser & Co., Inc. 
Neptune Meter Co. 
Pgh. Equitable Meter 
Smith Meter Co. 
METERS, Liquid, Voiu- 
metric, Special for Ex- 
tremely Low Flow 
Bowser & Co., Inc. 
Commercial Eng. Labs. 
Fischer & Porter 
Fluid Meters, Inc. 
Gauthier, Donat A. 
McCord Radiator & Mfg. 
National Meter Co. 
METERS, Liquid, Statins 
Richardson Scale Co 
METERS, Mileage 
Gauthier, Donat A. 
Jaeger Watch Co. 
Ohmer Register 
Veeder-Root, Inc. 
METERS, Muilti-Rate 
Landis & Gyr, Ine. 
METERS, Oi! (See Meters, 
Liquid) 

METERS, Orifice (See 
Flowmeters, Orifice) 
METERS, Oxygen (See i— 

Gas Analyzer; 2—Gas 
Meters) 
METERS, Pitot Tube (See 
Fiowmeters, Pitot Tube) 
METERS, Positive Dis- 


placement (See Gas 
Meters, Positive and 
Liquid Meters, Volu- 
metric) 
METERS, Prepayment 
American Meter Co. 


Landis & Gyr, Inc. 
METERS, Proportional 

American Meter Co. 

Bristol Co. 

Fischer & Porter 

Foxboro Co. 

Mason-Neilan Regulator 

National Meter Co. 

Pgh. Equitable Meter Co. 

Taylor Inst. Cos. 
METERS, Reactive 

ponent 

Andrew, Victor J. 

General Elec. Co. 

Landis & Gyr, Ine. 

RC A Manufacturing 

Therm -Electric Meters ( 

Westinghouse Elec & Mfg 

Weston Electrical Inst. 
METERS, Rotary Dispiace- 

ment 

Bowser & Co 

Neptune Meter Co 

Poh. Equitable Meter Co 


Com- 


METERS, Sewage 
American Meter Co. 
Baiiey Meter Co. 
Builders-Providence 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 


Pgh. Equitable Meter Co. 


Simplex Valve & Meter 
Taylor Inst. Cos. 
METERS, Shunt 
Builders-Providence 
Columbia Elec. Mfg. 
Daven Co. 
Instrument Resistors 
Rawson Electrical Inst. 
Shallcross Mfg. 
Wheeico inst. Co. 
METERS, Sight Flow 
Bowser & Co., Inc., S. F. 
Everson Mfg. Co. 
Fischer & Porter Co. 
Henszey Co. 
Selas Co 
METERS, Station 
American Meter Co. 
METERS, Steam (See 
Flowmeters, Steam) 
METERS, Time 
Cramer & Co., Inc. 
Elec. Tachometer Corp. 
General Elec. Co. 
Industrial Timer Corp. 
Jaeger Watch Co. 
Luers, J. Milton 
National Instrument Co. 
Paragon Electric Go. 
Rawson Electrical Inst. 
Rowe Radio Res. Lab. 
Thompson Clock Co. 
Waltham Watch 
Warren Telechron Co. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corr. 
METERS, Ultraviolet Radi- 
ation 
General Elec. Co. 
Westinghouse Elec. & Mfg. 
METERS, Venturi (See 
Flowmeters, Venturi) 
METERS, V-notch (See 
Flowmeters, Weir) 
METERS, Volumetric, Posi- 
tive Displacement (See 


Gas Meters, Positive; 
see Meters, Liquid, 
Volumetric) 
METERS, Water (See 
Liquid Meters, Vol- 
umetric; also Flow- 
meters, Liquid) 


METERS, Watt-Hour 
Duncan Electric 
General Elec. Co. 
Landis & Gyr, Inc. 
Sangamo Electric Co. 
Westinghouse Elec. & Mfg. 
METERS, Weir (See Flow- 
meters, Weir) 
MICROAMMETERS (See 
Ammeters, Microam- 
meters) 
MICRODENSITOMETERS 
see Densitometers 
MICROFARADMETERS 
Biddle Co., Jas. G. 
Clough-Brengle Co. 
MICRO-MANIPULATORS 
Hoffman Co., 8. O. 
industrial Instruments 
Mico Instrument Co. 
Zeiss, Inc., Carl 
MICROMANOMETERS 
(See Manometers, 
Micro) 
MICROMETERS. Calendar 
Coats Mach. Tool Co 
Precision Therm. 
MICROMETERS, Dial 
Ames Co., B. C 
-amthor Test. Mach. 
Coats Mach. Tool Co 
Exact Weight Scale 
Federal Prod. Corp. 
Enes. & Model Wx 
(Cont’ da) 





METERS for GAS—WATER—OIL—GASOLINE 
GAS PRESSURE REGULATORS 





Gasoline Meter 


Pittsburgh 
Rotocycle 





EMCO 
Orific oe 
Meter 


—- 











NIAGARA METERS 


Single nutating piston volumetric dis- 
placement type, with integrating reg- 


isters. 


For all liquids, including: 


® COLD WATER ® ALKALIS 
@® HOT WATER ®@ MOST ACIDS 
® OILS ® SOLVENTS 
@ ALCOHOL ® GASOLINE 


BUFFALO METER CO. 


2906 Main St. 


Buffalo, N. Y. 








MICROMETERS, Dial 
(Cont'd) 

Glogau & Co. 
Haines Gauge Co 
Instrument Specialties 
Park Sales 
Randall, Frank E. 
Scherr Co., Inc. 
Starrett Co. 
Waltham Dial Gage Co. 


MICROMETERS, ELEC- 
TRONIC 


Instrument Specialties 


MICROMETERS, External 
Instrument Specialties 
Marshall Co. 

Park Sales 
Reed Smal! Tool Works 
Slocomb Co., J. T. 


MICROMETERS, 
Eyepiece 
Gaertner Scientific Corp. 
MICROMETERS, FLYING 
Magnetic Gauge Co. 


MICROMETERS, Internal 
Brown & Sharpe 
Coats Mach. Tool Co 
Lufkin Rule Co 
Micro Pr-ducts Co 
Millers Polls Co 
Pacific Tool & Supply 
Poote Manufa turing 
Reed Smal! Too! Works 
Seherr Co., Inc 
Zeiss, Inc.. Cari 


MICROMETERS. Optica 
Geuseh & Lomb Optica 
Fich.Semerman Co 
Gaertner Beientifie Core 
Jarrett. Ash Co 
Keutfel & Facer ( 
Letts, Ine 
" _ at 
Meohert Co Ja 
Seenew Lene Co 
Reiter Ime Cer 


Filar 


MICROSCOPE ACCES 
SORY INSTRUMENTS 

Bausch & Lomb Optical 
Burton Mfg. Co. 
Gaertner Scientific Corp. 
Leitz, Inc., 
Microchemical Service 
Pfaltz & Bauer, Inc. 
RC A Manufacturing 
Spencer Lens Co. 
Zeiss, Inc., Carl 


MICROSCOPE ILLUMI. 
NATORS 


0 
Bausch & Lomb Optical 
Burton Mfg. Co. 
Central Scientific (Cc 
Gen. Elec. Lamp Dept 
Leitz, Inc. 
Pfaltz & Bauer, Inc 
Spencer Lens Co. 


Zeiss, Inc., Carl 
MICROSCOPE SLIDES 
(Prepared) 


Central Scientific 
Chicago Apparatus C 
Clay-Adams Co 
Fish-Sehurman Co 
Gen. Biological Supply 
Rieker Instrument Co 
Spencer Lens Co 
Weich Mfg. Co 


MICROSCOPES, Baltist 
Comparison 
Bausch & Lomb Optica! 
Leita, Inc 
Seence Lene Co 
Zeles. Inc 


MICROSCOPES. Binore 
Gaeseh & Lomb Opti: 
Pues. ine 
Lets, Ine 
Praks & Yauer. ! 
AC A Maenefactw ine 
Sehers Co... Tm 
Seescw Lene Oo 
tems. tne Oar 


-J | 4 


wae 
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Accurately to 
-00005 ” 


THICKNESS of 


SOFT COPPER WIRE 
RUBBER 
THIN FOIL, SHEET 
FILM, RIBBON, ETC. 


The simplicity of operation 
of this super sensitive (to 
.00005”) Electronic Microm- 
eter makes it possible for 
any worker to repeat thick- 
ness readings on materials 
which cannot be measured 
accurately under conven- 
tional “pressure’’ measur- 
ing instruments. 


Illustrated is Model M-25 with 4” diameter 


onvil, requiring merely 2 oz. anvil pressure. Lever at left retracts lower 


anvil, allowing insertion 
and removal of material without moving the dial. The work is held 
under constant predetermined contract pressure, and as soon as 
reading point is reached, the bull’s-eye in the base automatically 
lights. Dial adjustment to “flicker on and off’ position gives final 
correct dial reading — independent of “feel” on dial. Numerical 
units on the dial register thousandths and each division is a 
tenth of a thousandth. The hairline can cut this even finer. 
The entire unit with attractive mahogany carrying case weighs but 
20 Ibs., requires no leveling or calibration, and operates from any 110 
volt 60 cycle circuit. Write today for further information. 
* Pressure from only | oz. to 32 oz., depending on need. Anvil diameter 

up to 5/16ths. 


INSTRUMENT SPECIALTIES CO., INC. 


*- PROCESSED” 








MILLIAMMETERS (See 


MICROSCOPES to MOTORS 


GAERTNER = 
MICROMETER SLIDES — 


for accurate linear measurements 
fitted with microscope or telescope, permit 











micrometer 
focusing 


depth 


measurements 


horizontal measurements 


vertical measurements 
The adaptability of these slides to innumerable measuring 
problems permits wide application in testing and inspec- 
tion departments, laboratories, and shops. 
RANGES: up to 4 inches (100 mm) 
READINGS: to .00005 inch (0.00! mm) 
THE 
GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago, U.S.A. 





MOTION INDICATORS 
Bristol Co. 
Brush Development Co. 
Builders-Providence 


MODULATION METERS 
Andrew, Victor J 
General Radio Co. 
RCA Manufacturing Co. 


Ammeters, Milliam- 


meters) 


Seees, £6, LETTLE FALLS, N. J- en 
MICROSCOPES, Finish MICROSCOPES, Metallo- MICROSCOPES, Tooimak- 
Comparison graphic ers’ (Cont’d) 
Bausch & Lomb Optical Bausch & Lomb Optical Mico Instrument Co. 
Fecker, J. W. Puess, Inc. Scherr Co., Inc. 
Fuess, Inc. Leitz, Inc. Zeiss, Inc., Carl 
Gaertner Scientific Corp. Mico Instrument Co. MICROSCOPES, Wire 
Leitz, Inc. Pfaltz & Bauer, Inc. Gaging 
Scherr Co., Inc. Scherr Co., Inc. Bausch & Lomb Optical 
Spencer Lens Co. Zeiss, Inc., Carl Zeiss, Inc., Carl 
Zeiss, Inc., Carl MICROTOMES 
MIOROSCOPES, Inspection a Petro- “Baldwin Southwark 
(See Microscopes, Fin- Bausch & Lomb Optical Bausch & Lomb Optical 
ish Comparison) no tee ° Cambridge Inst. Co. 
MICROSCOPES, Measuring Leits, Sas, Central Scientifie Co. 
Bausch & Lomb Optical Spencer Lone Co International Equip. Co 
Central Scientific Co. Zeiss, Inc Carl Leitz, Inc. 
Hdnal Co. : 3 Mico Instrument Co. 
Fecker, J. W. MICROSCOPES, Thread Pfaltz & Bauer, Inc. 
Fuess, Inc. Contour (See Micro- Spencer Lens Co. 
Gaertner Scientific Corp. scopes, Finish Compari- Thomas Co., Arthur H. 
Jarreli-Ash Co. son) MICROVOLTMETERS 
Kern Co. MICROSCOPES, (See Voitmeters, Micro) 
Leitz, Inc Toolmaker's MILEAGE METERS (See 
Mico Instrument Co. Bausch & Lomb Optical Meters, Mileage) 
Ruska & Co Fuess, Inc MILITARY INSTRU- 
i Go tno Gaertner Scientific Corp MENTS (See Ordnance 
Triplex Machine Too! os Amer. Optical Instruments) 
alts, Ine MILK TESTERS (Gee 


Seis, Inc., Car! 


Cont'd 


Testers, Milk) 


MILLIOHMMETERS (See Weston Elec. Inst. Corp. Elec. Tachometer Corp. 
Ohmmeters, Milliohm- Foxb € 
meters) MOISTURE METERS (See ately Mh 
also Testers & Testing Mason-Neilan Reg. Co. 
MILLIVOLTMETERS (See Machines, Moisture) Photoswitch, Inc 
Voltmeters, Millivolt- Ww RCA Manufacturin 
Delmhorst, William 9 
meters) Hart Moisture Gages MOTION RECORDERS 
MINE GAS INDICATORS Tagliabue Mfg. Co. American Automatic Elec 
(See Detectors, Mine Bristol Co. 
Gases) MOISTURE TESTING AP.- Brush Development Co. 
MIRRORS PARATUS (See Test- Builders-Providence 
” ers & Testing Machines, Elec. Tachometer Corp 
Buhl Optical Moisture) Pemere @ 
Bausch & Lomb Opt. ' “4 ot p ne _— 
Clark & Sons MOLECULAR STILLS mpe e9 
Fecker, J. W. Distillation Prod., Inc Mason-Neilan Reg. Co 
Fish-Schurman Co. MONOCHROMATIC LIGHT eo 
Fuess, Inc. SOURCES (See Light MOTOR STARTERS (See 
Gaertner Scientific Seurees? Meneehre- Starters, Motor) 
Gurley, W. & L. E matic) , MOTORS, Fractional H.P 
Hathaway Inst. Co Barber.Coleman Co 
Keuffel & Esser Co MONOCHROMATORS Bodine Elec. Co 
Kollmorgen Optical Co. Akatos, Inc Eclipse Aviation 
Laboratory Specialties Baird Associates Elsbert Mfg. Co 
Master Optical Co Bausch & Lomb Opt. General Elec. Co 
Perkin-Elmer Corp. Fuess, In ‘ I 


Pioneer Instrument 
Rieker Inst. Co 

United Cinephone 
Warren -Knight Co 


Corp 


Gaertner Scientific Core 
Jarretl-Ash Co 

Laeits, Inc 

Zeins, Inc Carl 


Holtzer-Cat 
Merkle. Korff 4 Co 
Oster Mie. f 











ME OHMMETERS 
Bi ( Jas. ¢ 
ambride t. ¢ 


4 


(Reg. U. 5. Pat. OF) 


ill ALNICO types inc 


FLASH-O-LENS cccurste wsrecnons 


luding ALNICO V. 











Contained in the new Simplex Bulletin No. 200 is 


information for the user of manometers. If covers 
the complete line of Simplex manometers and ac- 
cessories, and defails in concise, usable form, basic 
data and formulae applying to *ko 2 


——-_ +s men COtupmen>rz,. 





Simplex Valve & Meter Company has long experi- 
ence in the manufacture of manomefers for a wide 
variety of uses in the wafer, power and process 
industries, including the type MAC—the portable 
manomefer—a field laborafory in a handy carry- 


ing case. 


Write today for your copy of Simplex Bulletin 200 
—a reference booklet that is file-worthy. 


SIMPLEX VALVE & METER CO. 


6787 Upland Street Philadelphia, Pa. 


IMPLEX 
METERS 








LIQU 


Auxiliary Units 


“we valiauons on communicating tubing. 
Accuracy unaffected by variation in specific gravity. 
Approved by Underwriters Laboratories and similar 
bodies for gauging hazardous liquids. 
available for remote signals, 


pumps, etc. DIRECT READING models available where 


IDOMETER remote 


ndicate or 





ord liquid levels. No pumps, valve 


remote reading is not required. 


Write for details on LIQUIDOMETER instruments. 


THE LIAUIDOMETER rere) 1 


36-27, SKILLMAN AVE. 





LIGHT SOURCES, Mono- 
chromatic (Cont’d) 
Mico Instrument Co 
Pfaltz & Bauer, Inc. 
Polarizing Instrument 
Van Keuren Co. 
United Cinephone Corp. 


LIGHT SOURCES, Ultra- 
Violet 


American Inst. Co. 
Atlas Electric Devices 
Central Scientifie Co. 
Fredericks, George 
Gaertner Scientific Corp. 


General Physical Lab 
Hanovia Chem. & Mfg 
Jarroll-Ash Co. 


Laboratory Specialties, 
Leitz, Inc. 

Mico Instrument Co. 
Pfaltz & Bauer, Inc. 
Uitra- Violet Products 
United Cinephone Corp. 
Westinghouse X-Ray Co. 


LIGHT SOURCES, White 
Light 


Barkon-Frink 
Fredericks, George 
Gaertner Scientific Corp. 
Gen. Elec. Lamp Dept. 
General Physical Lab 
United Cinephone Corp. 
Westinghouse Elec, & Mfg. 


LIGHTHOUSE INSTRU- 
MENTS 


Am. Gas Accumulator 
Triumph Mfg. Co. 
Wallace-Tiernan 
LIGHT WAVE MEASUR.- 
ING EQUIPMENT 
Gaertner Scientific Corp. 
Van Keuren Co. 
LINE CURRENT TEST 
SETS (See Testing Sets, 
Line Current) 


LINEAR FOOTAGE 
METERS (See Coun- 
ters, Footage) 

LIQUID LEVEL, Indicators 

& ecorders (See 
Gages, Liquid Level) 

LIQUID METERS, IN- 
FERENTIAL TYPES 
(See Flowmeters) 

a wah POS!I- 

VE ee (See 
ta all Lieuid. -) 


For addresses, see pages 1-107—1-118 


LOUVER OPERATING 
DEVICES 
Arca Regulators, Inc. 
Brown Inst. Co. 
Fisher Governor Co. 
Foxboro Co. 
Friez & Sons 
General Controls Co. 
Hagan Corp. 
Hanlon-Waters, Inc. 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
Natural Gas Equipment 
LUMBER COUNTERS (See 
Counters, Lumber) 
LUMINOUS PAINT (Phos- 
phorescent Applied) 
Canadian Radium 
General Luminescent 
LUSTER METERS 
Akatos, Inc. 
Leitz, Inc. 
Sax] Inst. Co 
United Cinephone Corp. 


MACHINIST'S SQUARES 


(See Squares, Ma- 
chinist’s) 

MAGNETIC INSPECTORS 
(See Inspectors, Mag- 
netic) 

MAGNETOMETERS 

American Askania Corp. 


Baird Associates 
Builders Iron Foundry 
Cambridge Inst. Co 
Geophysical Inst. Co. 
Heiland Research 
Welch Mfg. Co. 


MAGNETS, Permanent 
Arnold Engineering 
MAGNIFIERS 
Bausch & Lomb Optical 
Boyer-Campbell 
Buh! Optical 
Fish-Schurman Co. 
Fuess, Inc 
Glogau & Co. 
G. M. Mfg. Co., Inc. 
Keuffel & Esser Co. 
Kollmorgen Optical Co. 
Speidel & Co. 
Spencer Lens Co. 
Testrite Instrument Co. 
Warren-Knight Co. 
Weber Ca, F 
Zeiss, Inc., Carl 
MALT TESTING APPA- 
RATUS (See Testers, 
Malt) 


automatic 


LONG ISLAND CITY, N. Y. 








Models are 


control of 


—E  - — 
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MANOMETERS, High 
Pressure 

Daniel Orifice Fitting 
Meriam Co. 


MANOMETERS, 
Tube 

American Blower Corr 
Bacharach Industrial Inst 
Bailey Meter Co. 
Defender Automatic Reg { 
Detroit Air Meter Co 
Dwyer Mfg. Co 
Friez & Sons 
Fuess, Inc 
Hays Corp. 
H-B Inst. Co., Inc 
Manning, Maxwell & Moore 
Meriam Co. 
Precision Therm. 
Trimount Instrument 
Uehling Inst. Co. 


MANOMETERS, Micro 
Bacharach Industrial Inst 
Cambridge Inst. Co. 
Fuess, Inc 
Trimount Instrument 
Welch Mfg. Co. 


MANOMETERS, 
reading 
Bailey Mete: Co. 
Brown Inst. Co. 
Uehling Inst. Co. 


MANOMETERS, Single 
tube & Reservoir 

Ace Glass Inc. 
Bacharach Industrial Ir 
Bailey Meter Co. 
Builders-Providence 
Commercial Engg. Lab 
Connelly Iron Sponge ‘ 
Corning Glass Works 
Defender Automatic 
Detroit Air Meter C 
Dwyer Mfg. Co 
Friez & Sons, Jullen 
Gas Appliance Specia 
Lantz-Phelps Corp 
Meriam Co. 
Morey & Jones, Ltd 
Pioneer Instrument 
Precision Therm. \ 
Scientific Inst. Co 
Simplex Valve & Met« 
Trimount Instrument 
Uehling Inst. Co. 





Inclined 


Remote- 


Reg 








Electr 


Rawsor ! 
RCA Manufacturing ¢ 


s M 











7 sargent & Co. (See Voltmciers, Meg- 

ibing. s fic Inst. Co ohm) 

‘avit Simplex Valve & Meter MELTING POINT APPA- 

. y: Specialty Glass Co. RATUS 

imilar Superior Meter Co. Ace Glass, Inc 
Tagliabue Mfg. Co. American Inst. Co 

5 are Trerice Co. Central Scientific Co 

| of Trimount Instrument Corning Glass Works 
Uehling Inst. Co. Eimer & Amend 

vhere Vapor Recovery Systems Ferner Co. 


Wilkens-Anderson Co Fisher Scientific Co 
Humboldt Mfg. Co 
Machlett & Son 
Microchemical Service 
Parr Instrument €o 
Pfaltz & Bauer, Inc. 
Precision Scientific Co 
Scientific Glass Apparatus 
Tagliabue Mfg. Co. 
Western Machinery Co 

METAL DETECTORS (See 

Detectors, Metal) 

METALLIC BELLOWS 

(See Bellows, Metallic) 


MANOMETERS, U-tube, 
Metal 
Cambridge Inst. Co. 
Connelly Iron Sponge 
Mason-Neilan Regulator 
Precision Therm. & Inst. 
Scientific Inst. Co. 
Taylor Inst. Cos. 


MAP MAKING PROJEC- 
TORS 


Bausch & Lomb Optical 
Spencer Lens Co. 





RS, High 


fice Fitting 





Dyes, WELL TYPE 

slower Corr 

ndustrial Inst 

a MANOMETERS 
utomatic Reg { 

Meter Co 

Co ! 
ns 

@ These extremely 

20., Ine. accurate, direct reading 


ixwell & M rf 


instruments are available 

erm. in ranges from 6"to 100” 
itrument a 

Co. for measuring pressure, 


S. Micro vacuum and differential, 
dustrial Inst ° ‘ 

st. Co. for line pressures up to 
anes 250 Ibs. per sq. in. Wall, 


Co table, and panel mount- I 
3, Remote. ing styles, each featuring 
Co. the many refinements of 
- _ Meriam manufacture. 














Single Laboratory or produc- 
ervoir : : . 
tion service. Special de- 
et signs to meet unusual 
dence requirements. Fully 
. Lab . . 
ntay descriptive catalog sent 
Works 
matic Reg on request. 
eter C 
ullen 
Specia 
orp WM ERIAM C0. 
Ltd THE 10 
oat CLEVELAND OHI 
Co vi eters, Meters, 
= ond Gauges for the accurate measurement of Pres- 


sures, Vacuums and Flows of Liquids and Gases. 





ill ALNICO types inclu 

All Magnets are completely manufacture 
our own plant under close metallut 
nechanical and magnetic control 


of your magnetic design problems. 


All inquiries will receive prompt attention. 


THE ARNOLD JINGINEERING (COMPANY 


ding ALNICO V. 





147 EAST ONTARIO 


CHICAGO, 


INVEST 10% 


IN WAR 










ose 
STTTELALS ae 


Rkunuee 


ae A 


>> 


A REAL GUIDE FOR 
MANOMETER USERS 


The illustrated, descriptive Trimount 
Catalog discusses the design, construc- 
tion and application of many of the 
latest Trimount Instruments including: 
Well Type, Sliding Scale U-Tube, Fixed 
Scale U-Tube, Inclined, Absolute Pres- 
sure and Service Type Manometers: 
Indicating Flow Meters; Tank Liquid 
Level Indicators, etc. Lists users and 
shows typical panel installations. SEND 
FOR YOUR COPY TODAY! 


TRIMOUNT INSTRUMENT COMPANY 


408 S. PLYMOUTH COURT, CHICAGO, ILL. 


For addresses, see pages 1-107—I-118 





STREET 
ILLINOIS 


BONDS AND STAMPS 








U-rype 
MANOMETERS 


® These are extremely 
accurate instruments — 
representative of Mer- 
iam’s 30 years of leader- 
ship—for measuring | 
pressure, vacuum and si | 
differential. The Clean- ir 
out type illustrated (pat- 
ented) available in ranges 
from 6” to 50” for line 
pressures up to 100 Ibs. 
per sq. in. permits the 
body to be disconnected 
from the head and the 
tube cleaned without dis- 
connecting the piping. 
Other types in ranges 
from 6” to 100” for line 
pressures up to 400 lbs. 
per sq. in. Also special de- 
signs to meet unusual prob- 
lems. Fully descriptive 
catalog sent on request. 























Manometers, Meters, 
and Gauges for the accurate measurement of Pres- 
sures, Vacuums and Flows of Liquids and Gases. 


I-55 


METALS to MICROSCOPES 


METALS, Thermostatic 
Chace Co. 
General Plate 
METEOROLOGICAL 
STRUMENTS 
American Inst. Co. 
Am. Paulin System 
Friez & Sons 
Fuess, Inc. 
Geophysical Instrument 
G. M. Mfg. Co., Inc. 
Gorrell & Gorrell 
Green, Henry J 
Moeller instrument Co. 
Precision Therm. 
Stewart, M. C 
Taylor Inst. Cos. 
Weksiler Thermometer 
METER LEVELING SAD- 
DLES 


IN- 


Robinson Orifice Fitting 
METER PROVERS, Gas 
American Meter Co. 
Lambert Meter Co. 
Pgh. Equitable Meter Co 
Superior Meter Co 
METER STICKS 
Lufkin Rule Co 
Weber Co 
METERS, Acid 
Acidimeters) 
METERS, Ampere Hour 
(See Ampere Hour 


(See 


Meters) 
METERS, Coal (See Coal 
Meters) 
METERS, Coin Operated 
International Register 
Landis & Gyr, Inc. 
METERS, Compressed Air 
American Meter Co. 
Bailey Meter Co. 
Builders-Providence 
Fischer & Porter 
Mason-Neilan Regulator 
N. J. Meter 
Taylor tnst. Cos. 
METERS, Condensation 
Am. Dist. Steam Co. 
Bailey Meter Co. 
Buffalo Meter Co. 
Central Station Steam 
Fischer & Porter 
Henszey Co 
Taylor Inst. Cos. 
METERS. Conductivity 
(See Conductivity 
Meters) 
METERS, Consumer’s, Elec- 
tric 
General Elec. Co. 
Westinghouse Elec. & Mfg 
METERS, Consumer’s, Gas 
American Meter Co. 
Lambert Meter Co., Inc. 
Superior Meter Co. 
METERS, Current, Air & 
Gas 


American Meter Co. 
Fischer & Porter 
Mason-Neilan Regulator 
Poh. Equitable Meter Co. 
METERS, Current, Liquid 
American Meter Co. 
Bowser & Co. 
Builders-Providence 
Eclipse Aviation 
Fischer & Porter 
Keuffel & Esser Co. 
Leupold & Stevens 
Mason-Neilan Regulator 
National Meter Co. 
Neptune Meter Co 
Poh. Equitable Meter Co. 
Scientific Inst. Co. (Calif. ) 
Uehling Instrument Co. 
Worthington-Gamon Meter 
METERS, Decibel (See 
Sound Level Meters) 
METERS, Demand, Electric 
Electric Indicator Co. 
Esterline-Angus Co. 
General Elec. Co. 
HD Elec. Co. 
Landis & Gyr, Inc. 
Lincoln Meter Co. 
Sangamo Electric Co 
Therm-Electric Meters 
Westinghouse Elec. & Mfg 


METERS, DEMAND, Gas 
American Meter Co. 
Bailey Meter Co. 
Bendix Marine Products 
Lambert Meter Co. 
Mason-Neilan Regulator 
Pgh. Equitable Meter Co. 
Superior Meter Co. 


METERS, Demand Limit- 
ing, Automatic 

American Meter Co. 
Annis Co. 
Esterline-Angus Co. 
General Elec. Co. 
Landis & Gyr, Inc. 
Lincoln Meter Co 
Mason-Neilan Regulator 
Therm-Electric Meter 
Westinghouse Elec. & Mfg 


METERS, Earth Current 
Geophysical Inst. Co. 
Heiland Research 
Rawson Electrical 
Shallcross Mfg. Co. 

METERS, Electronic 
Ballantine Labs. 
Boonton Radio Corp. 
Cambridge Inst. Co. 
Clough-Brengle Co. 
Hathaway Instrument 
Hewlett-Packard 
RCA Manufacturing Co. 
Technicraft Engg. 

Weston Elec. Inst. Co. 

METERS, Flow (See Fiow- 

meters) 


METERS, Fluorescence 
Coleman Electric 
Schaar & Co 


METERS, Footage 
Counters, Footage) 

METERS, Foot-candle 
(See Foot-candle 
Meters) 

METERS, Frequency 
Frequency Meters) 

METERS, Gas (See Gas 
Meters) 

METERS, Gas, Dry Test 
American Meter Co. 
Lambert Meter Co. 

Pgh. Equitable Meter Co. 
Superior Meter Co 
Tagliabue Mfg. Co. 

METERS, Gas, Integrating 
American Meter Co. 
Bailey Meter Co. 

Brown Inst. Co. 
Builders-Providence 
Fischer & Porter 
Foxboro Co. 

Lambert Meter Co 
Mason-Neilan Regulator 
Sunerior Meter Co 
Taylor Inst Cos. 

METERS, Gas, Wet Test 
American Meter Co. 
Lambert Meter Co. 
Precision Scientific 
Superior Meter Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 

METERS, Gas, Station 
American Meter Co. 
Bowser & Co. 

Poh. Equitable Meter Co. 

METERS, Gasoline (See 

Meters, Liquid) 

METERS, High Pressure 

& High Pressure Dis- 
tribution 

Buffalo Meter 

Pgh. Equitable Meter Co. 

Simplex Valve & Meter 

METERS, Hydrogen ton 

(See Hydrogen lon De- 
termination Instru- 
ments) 

METERS, LIGHT 

(See Foot-candie Met- 
ers, Iumination Indi- 
cators and Recorders, 
Light Meters, etc.) 


Inst. 


(See 


(See 


METERS, Liquid, Volu- 
metric Types, Nutating 
Piston or disk 

Badger Meter Co. 
Buffalo Meter Co. 
National Meter Co. 
Neptune Meter Co. 
Pgh. Equitable Meter 
Read Machinery Co. 
Worthington Gamon 

METERS, Liquid, 
metric Types, 
ing Piston 

Badger Meter Co. 
Brodie Co., Inc. 

National Meter Co. 
Neptune Meter Co. 
Worthington-Gamon Met 

METERS, Liquid, Volumet- 
ric Types, Propeller 

Sp.rling, R. W 


METERS, Liquid, 
metric Types, 
cating Piston 

Bowser & Co., Inc. 

Ralph N. Brodie Co., Inc. 
Pgh. Equitabie Meter 
Ruska & Co., Inc 
Worthington Gamon 


METERS, Liquid, Volu- 
metric, Rotary Piston 
Badger Meter Co. 
Bowser & Co., Inc. 
Neptune Meter Co. 
Pgh. Equitable Meter 
Smith Meter Co. 
METERS, Liquid, Volu- 
metric, Special for Ex- 
tremely Low Flow 
Bowser & Co., Inc. 
Commercial Eng. Labs. 
Fischer & Porter 
Fluid Meters, Inc. 
Gauthier, Donat A. 
McCord Radiator & Mfg. 
National Meter Co. 

METERS, Liquid, Weighing 
Richardson Scale Co. 

METERS, Mileage 
Gauthier, Donat A. 
Jaeger Watch Co. 

Ohmer Register 
Veeder-Root, Inc. 

METERS, Multi-Rate 
Landis & Gyr, Ine. 

METERS, Oil (See Meters, 

Liquid) 
METERS, Orifice (See 
Flowmeters, Orifice) 
METERS, Oxygen (See i— 
Gas Analyzer; 2—Gas 
Meters) 

METERS, Pitot Tube (See 
Flowmeters, Pitot Tube) 

METERS, Positive Dis- 
placement (See Gas 
Meters, Positive and 
Liquid Meters, Volu- 
metric) 

METERS, Prepayment 
American Meter Co. 
Landis & Gyr, Inc. 

METERS, Proportional 
American Meter Co. 
Bristol Co. 

Fischer & Porter 

Foxboro Co. 

Mason-Neilan Regulator 

National Meter Co. 

Pgh. Equitable Meter Co. 

Taylor Inst. Cos. 
METERS, Reactive Com- 

ponent 

Andrew, Victor J. 

General Elec. Co. 

Landis & Gyr, Inc. 

RCA Manufacturing 

Therm-Electric Meters ( 

Westinghouse Elec. & Mfg 

Weston Electrical Inst. 
METERS, Rotary Displace- 

ment 

Bowser & Co. 

Neptune Meter Co. 

Pgh. Equitable Meter Co. 


Volu- 
Oscillat- 


Volu- 
Recipro- 


METERS, Sewage 
American Meter Co. 
Bailey Meter Co. 
Builders-Providence 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Pgh. Equitable Meter Co. 
Simplex Valve & Meter 
Taylor Inst. Cos. 

METERS, Shunt 
Builders-Providence 
Columbia Elec. Mfg. 
Daven Co. 
Instrument Resistors 
Rawson Electrical 
Shallcross Mfg. 
Wheeico Inst. Co. 

METERS, Sight Flow 
Bowser & Co., Inc., S. F 
Everson Mfg. Co. 

Fischer & Porter Co. 
Henszey Co. 
Selas Co. 

METERS, Station 
American Meter Co. 

METERS, Steam (See 

Flowmeters, Steam) 

METERS, Time 
Cramer & Co., Inc. 
Elec. Tachometer Corp. 
General Elec. Co. 
Industrial Timer Corp 
Jaeger Watch Co. 

Luers, J. Milton 
National Instrument Co. 
Paragon Electric €o. 
Rawson Electrical Inst. 
Rowe Radio Res. Lab 
Thompson Clock Co. 
Waltham Watch 
Warren Telechron Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corr. 
METERS, Ultraviolet Radi- 
ation 
General Elec. Co. 
Westinghouse Elec. & Mfg. 
METERS, Venturi (See 
Flowmeters, Venturi) 
METERS, V-notch (See 
Flowmeters, Weir) 
METERS, Volumetric, Posi- 
tive Displacement (See 
Gas Meters, Positive; 
see Meters, Liquid, 
Volumetric) 
METERS, Water 
Liquid Meters, 
umetric; also 
meters, Liquid) 

METERS, Watt-Hour 
Duncan Electric 
General Elec. Co. 
Landis & Gyr, Inc. 
Sangamo Electric Co. 
Westinghouse Elec. & Mfg 

METERS, Weir (See Flow- 

meters, Weir) 

MICROAMMETERS (See 

Ammeters, Microam- 
meters) 

MICRODENSITOMETERS 

see Densitometers 

MICROFARADMETERS 
Biddle Co., Jas. G 
Clough-Brengle Co. 

MICRO-MANIPULATORS 
Hoffman Co., S. O. 
Industrial Instruments 
Mico Instrument Co 
Zeiss, Inc., Carl 

MICROMANOMETERS 

(See Manometers, 
Micro) 

MICROMETERS, Calendar 
Coats Mach. Tool Co. 
Precision Therm. 

MICROMETERS, Dial 
Ames Co., B. C. 
+.mthor Test. Mach. 

Coats Mach. Tool Co 
Exact Weight Scale 
Federal Prod. Corp. 
Gen. Engg. & Model Wks 
(Cont’d) 


Inst. 


(See 
Vol- 
Flow- 





Pittsburgh 
Water 
Meter 





Pittsburgh 
Rotocycle 


Gasoline Meter 


METERS for GAS—WATER—OIL—GASOLINE 
GAS PRESSURE REGULATORS 


EMCO 
Orifice 
Meter 


Domestic 
Gas Meter 


PITTSBURGH EQUITABLE METER CO., 400 N. Lexington Ave., Pittsburgh, Pa. 


EMCO Ejector 
Gas Service 
Regulator 
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For addresses, see pages 1-107—I-118 








NIAGARA METERS 


Single nutating piston volumetric dis- 
placement type, with integrating reg- 


isters. 


For all liquids, including: 


® COLD WATER 
@ HOT WATER 
® OILS 


® ALCOHOL 


® ALKALIS 
® MOST ACIDS 
© SOLVENTS 
®@ GASOLINE 


BUFFALO METER CO. 


2906 Main St. 


Buffalo, N. Y. 








MICROMETERS, Dial 
(Cont'd) 

Glogau & Co 
Haines Gauge Co 
Instrument Specialties 
Park Sales 
Randall, Frank E. 
Scherr Co., Inc. 
Starrett Co. 
Waltham Dial Gage Co. 


MICROMETERS, ELEC- 
TRONIC 


Instrument Specialties 


MICROMETERS, External 
Instrument Specialties 
Marshall Co. 

Park Sales 
Reed Small Tool Works 
Slocomb Co., J. T. 


MICROMETERS, Filar 
Eyepiece 
Gaertner Scientific Corp. 
MICROMETERS, FLYING 
Magnetic Gauge Co. 


MICROMETERS, Internal 
Brown & Sharpe 
Coats Mach. Tool 
Lufkin Rule Co. 
Micro Products Co. 
Millers Falls Co. 
Pacific Tool & Supply 
Poole Manufacturing 
Reed Small Tool Works 
Scherr Co., Inc. 

Zeiss, Inc., Carl 


MICROMETERS, Optical 
Bausch & Lomb Optical 
Fish-Schurman Co. 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 

Keuffel & Esser Co 
Leitz, Inc. 

Ruska & Co. 

Scherr Co., Inc. 
Spencer Lens Co. 
Zeiss, Inc., Carl 


MICROMETERS, RADIO 
Sensitive Research Inst. 


MICROPHONES 
Amer. Automatic Elec. 
Amperite Co. 
Brush Development 
Kellogg Switchboard 
Leich Electric 
RCA Manufacturing 
Shure Bros. 
Sundt Engg. 


MICROPROJECTOR 
Bausch & Lomb Optical 
Jones & Lamson Mach. 
Wilder, Inc. 


Co. 


MICROSCOPE ACCES 
SORY INSTRUMENTS 

Bausch & Lomb Optical 
Burton Mfg. Co. 
Gaertner Scientific Corp. 
Leitz, Inc., 
Microchemical Service 
Pfaltz & Bauer, Inc 
RC A Manufacturing 
Spencer Lens Co. 
Zeiss, Inc., Carl 


MICROSCOPE ILLUMI- 
NATOR 


0 
Bausch & Lomb Optical 
Burton Mfg. Co. 
Central Scientific (Cx 
Gen. Elec. Lamp Dey 
Leitz, Ine. 
Pfaltz & Bauer, In 
Spencer Lens Co. 
Zeiss, Inc., Carl 


MICROSCOPE SLIDES 
(Prepared) 
Central Scientific ¢ 
Chicago Apparatus ‘¢ 
Clay-Adams Co 
Fish-Schurman Co 
Gen. Biological Sur 
Rieker Instrument Co 
Spencer Lens Co. 
Welch Mfg. Co. 


MICROSCOPES, Ballistic 
Comparison 
Bausch & Lomb Optica! 
Leitz, Inc. 
Spencer Lens Co. 
Zeiss, Inc. 


MICROSCOPES, Bin 
Bausch & Lomb Opt 
Fuess, Inc 
Leitz, Inc. 

Pfaltz & Bauer. ! 
RCA Manufacturins 
Scherr Co., Inc 
Spencer Lens Co 
Zeiss, Inc., Carl 


MICROSCOPES Bio! 
(See Microscopes 
nocular) 

MICROSCOPES, Br! 

Bausch & Lomb Opt 
Detroit Testing M 
Fisher Scientific ‘ 
Fuess, Inc. 
Gaertner Scientific ¢ 
Leitz, Inc. 
Pittsburgh Inst. & Ms 
Riehle Division 
Suter, Alfred 

MICROSCOPES, Dark 

Bausoh & Lomb Opt 

Spencer Lens Co. 
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MICROSCOPES to MOTORS 
; =GAERTNER = 
MICROMETER SLIDES 


for accurate linear measurements 
fitted with microscope 
















mt CARSON ELecrRonic MICROMETER 
MEASURES Accurately to THICKNESS of 


-00005” 
SOFT COPPER WIRE 
RUBBER 
THIN FOIL, SHEET 
FILM, RIBBON, ETC. 


The simplicity of operation 
of this super sensitive (to 
.00005”) Electronic Microm- 
eter makes it possible for 
any worker to repeat thick- 
ness readings on materials 
which cannot be measured 
accurately under conven- 
tional “pressure’’ measur- 
ing instruments. 






telescope, permit— 
















micrometer 
focusing 


depth 


measurements 














llustrated is Model M-25 with 4” diameter 
anvil, requiring merely 2 oz. anvil pressure. 







Lever at left retracts lower 
anvil, allowing insertion 
and removal of material without moving the dial. The work is held 
under constant predetermined contract pressure, and as soon as 
reading point is reached, the bull’s-eye in the base automatically 
lights. Dial adjustment to “flicker on and off” position gives final 
correct dial reading — independent of “feel” on dial. Numerical 
units on the dial register thousandths and each division is a 
tenth of a thousandth. The hairline can cut this even finer. 


The entire unit with attractive mahogany carrying case weighs but 
20 lbs., requires no leveling or calibration, and operates from any 110 
volt 60 cycle circuit. Write today for further information. 


* Pressure from only 1 oz. to 32 oz., depending on need. Anvil diameter 
up to 5/16ths. 


INSTRUMENT SPECIALTIES CO., INC. 


DEPT. LS, LITTLE FALLS, WN. J- 







vertical measurements horizontal measurements 






The adaptability of these slides to innumerable measuring 
problems permits wide application in testing and inspec- 
tion departments, laboratories, and shops. 
RANGES: up to 4 inches (100 mm) 
READINGS: to .00005 inch (0.00! mm) 








THE 
GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago, U.S.A. 






«* PROCESSED” 
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MICROSCOPES, Finish MICROSCOPES, Metallo- MICROSCOPES, Toolmak- MILLIAMMETERS (See MODULATION METERS MOTION INDICATORS 
Comparison graphic ers’ (Cont'd) Ammeters, Milliam- Andrew, Victor J. Bristol Co. 
Bausch & Lomb Optical Bausch & Lomb Optical Mico Instrument Co. meters) ++ lr mello “ oo Co. 
Fecker, J. W. Puess, Inc. Scherr Co., Inc. MILLIOHMMETERS (See Westen lee. inst. Corp. Elec. Tachometer Corp. 
Fuess, Inc. Leitz, Inc. Zeiss, Inc., Carl Ohmmeters, Milliohm- Foxboro Co. 
Gaertner Scientific Corp. Mico Instrument Co. MICROSCOPES, Wire meters) a tan 6 tee Mason-Neilan Reg. Co. 
Leitz, Inc. Pfaltz & Bauer, Inc. Gaging MILLIVOLTMETERS (See Photoswitch, Inc 
Scherr Co., Inc. Scherr Co., Inc. Bausch & Lomb Optical Voltmeters, —Millivolt- Deahere Willen” RCA Manufacturing 
Spencer Lens Co. Zeiss, Inc., Carl Zeiss, Inc., Carl meters) Hart Moisture Gages MOTION RECORDERS 7 
Zeiss, Inc., Carl MICROSCOPES, Petro MICROTOMES MINE GAS INDICATORS Tagliabue Mfg. Co. —e. Automatic Elec 
MIOROSCOPES, Inspection uaa "Baldwin Southwark (See, Detectors, Mine oisTURE TESTING AP- | neg + 
(See Microscopes, Fin- : , Bausch & Lomb Optical — PARATUS (See Test- Builders-Provid , 
: : Bausch & Lomb Optical : MIRRORS : / ullders-Frovidence 
ish Comparison) Fuess, Inc Cambridge Inst. Co. Buhl Optical ers & Testing Machines, Elec. Tachometer Corp 
MICROSCOPES, Measuring ig ; Central Scientific Co. ee Moisture) Foxboro Co. 
B h Leitz, Inc. , Equi c Bausch & Lomb Opt. Impact Reglster 
ausch & Lomb Optical Spencer Lens Co. International Equip. Co Clark & Sons MOLECULAR STILLS p 8 
Central Scientific Co. Zales, Inc.. Cari Leitz, Inc. Fecker, J. W. Distillation Prod., Inc Mason-Neilan Reg. Co. 
Ednal Co. ‘ Mico Instrument Co. Fish-Schurman Co. MONOCHROMATICLIGHT RCA Manufacturing 
Fecker, J. W. MICROSCOPES, Thread Pfaltz & Bauer, Inc. Fuess, Inc. SOURCES (See Light MOTOR STARTERS (See 
Fuess, Inc. Contour (See Micro- Spencer Lens Co. Gaertner Scientific Sources, Monochro- Starters, Motor) 
Gaertner Scientific Corp. scopes, Finish Compari- Thomas Co., Arthur H. Gurley, W. & L. E. matic) MOTORS, Fractional H.P. 
Jarrell-Ash C son) MICROVOLTMETERS Hathaway Inst. Co. Barber-Coleman Co. 
7 -ASN CO. Keuffel & Esser Co. MONOCH ROMATORS Bodine Elec. Co. 
Kern Co MICROSCOPES, (See Voitmeters, Micro) Kollmorgen Optical Co. Akatos, Inc. Eclipse Aviation 
Leitz, Inc. Toolmaker’s : MILEAGE METERS (See Laboratory Specialties Baird Associates Elsbert Mfg. €o 
Mico Instrument Co. Bausch & Lomb Optical Meters, Mileage) Master Optical Co. Bausch & Lomb Opt. General Elec. Co. 
Ruska & Co Fuess, Inc. MILITARY INSTRU- Perkin-Elmer Corp. Fuess, Inc. Globe Industri 
Scherr Co. The Gaertner Scientific Corp. MENTS (See Ordnance Pioneer Instrument Gaertner Scientific Corp. Holtzer-C. abot Elec 
Trinler Mac Goerz Amer. Optical Instruments) Rieker Inst. Co. Jarrell-Ash Co. Merkle-Korff Gear Co. 
iplex Machine Tool Leitz, Inc. MILK TESTERS (See United Cinephone Corp. Leitz, Inc. Oster Mfg. Co 
Zeiss, Inc., Carl (Cont’d) Testers, Milk) Warren-Knight Co. Zeiss, Inc., Carl Speedway Mfg 
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MANUFACTURED BY 
E. W. PIKE & COMPANY, Elizabeth, N. J. 


Please send me catalog and full information on your illuminated lenses. 
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MOTORS to NOISE MEASURING SETS 


MOISTURE RECORDER .. for use in CONTINUOUS PROCESSIN(¢ 


STANDARD RANGES (R.H.) 


10% to 50% 
25% to 50 
20°% to 80 


For use in PAPER, TEXTILE and SIMILAR INDUSTRIES 


Send us details of your problem. 


MOTORS, Geared 
Barber-Colman 
Bodine Electric 
Merkle-Korff Gear Co 


MULTIPLE SCALE ME- 
TERS 


American Elec. Sales Co. 
Clough-Brengle Co. 
General Elec. Co 
Precision Apparatus Corp 
Rawson Elec. Inst. Co. 
Shallcross Mfg. 

Supreme Inst. 

Triumph Mfg " 
Western Electro-Mech. 


MOTORS, Laboratory 
Barber-Colman 
Bodine Elec. Co. 
Central Scientific Co 
Eastern Engg. Co 
General Elec. Co 
L. A. B. Corp. 
Machlett & Son 
Merkle-Korff Gear Co. 
Oster Mfg. Co. 

Parr Instrument Co 
Sargent & Co. 
Weich Mfg. Co. 


MULTIPLIERS 


Daven Co. 

General Elec. Co 
Instrument Resistors, In 
International Resistance 
Precision Resistor Co. 
Sensitive Research Inst 


MOTORS, Synchronous Shallcross Mfg. 


Barber -Colman 


Bendix Marine Products NATURAL SCIENCE 


GRAPHIC continuou 
hygroscopic 
CAMBRIDGE MOISTURE RECORDER. This instrument operates upon a unique but fundams 


principle Moisture. 


Bodine Elec. . 
Columbia Elec. Mfg 
Elec. Indicator Corp 
General Elec. Co. 
Holtzer-Cabot Elec. 
Merkie-Korff Gear Co. 
Oster Mfg. Co. 
Sangamo Electric Co 
Warren Telechron Co 


MOUNTINGS, 
Vibration 


Goodrich Co 


Absorbing 


Lord Manufacturing Co. 


NAUTICAL 


Shock & 


SUPPLIES 
Central Scientific Co 
Chicago Apparatus Co 
Clay-Adams Co. 
Welch Mfg. Co. 


INSTRU- 
MENTS 

American Paulin System 

Baker Compass Co. 

Bausch & Lomb Opt. 

Bendix Marine Products 

Bliss & Co. 

Cummings Machine Works 

Elec. Tachometer Corp 


materials 


manufactured by 


It can be calibrated in Relative Humidity 


CAMBRIDGE INSTRUMENT CO., INC. 


continuously 


r Percentage of 


moving processes 


3732 Grand Central Terminal, N. Y. C. 
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NAUTICAL INSTRU- 


MENTS (Cont 
Geophysical Inst. Co 
Heiland Research 
Kenyon Instrument Co 
Kvuner Co., Max 
Marine Compass Co 
Moeller Instrument Co 
Moisture Register Co 
Negus, T. S. & J. D 
RCA Manufacturing 
Rieker Instrument Co 
Roth Bros. Chronometer 
Maxwell Smith Co 
Thompson Clock Co 


NAVAL INSTRUMENTS 
Bausch & Lomb Opt. 


Bendix Marine Products 
Bowser & Co. 

Elec. Tachometer Corp 
Geophysical Inst. Co. 
Keuffel & Esser Co 
Moeller instrument Co. 
RCA Manufacturing 
Roth Bros. Chronometer 
Scientific Inst. Co 
Maxwell Smith Co. 


NAVIGATIONAL INSTRU- 


MENTS 
Baker Compass C 
Bausch & Lomb Opt. 
Bliss & Co. 
Eastern Science Co 
Elgin National Watch 


NAVIGATIONAL INSTRU- 


MENTS (Cont'd 
Geophysical Instrument 
Heiland Research 
Kern Co 
Keuffel & Esser Co 
Marine Compass Co. 
Maxwell Smith Co 
Negus, T. S. & J. D 
Pioneer Instrument Co 
RCA Manufacturing 
Roth Bros. Chronometer 
Maxwell Smith Co 
Weston Electrical Inst. 


NEEDLES, Asphalt Pene- 


tration 
Alpha Instrument Co 
Central Scientific Co 
Eimer & Amend 
Fisher Scientific Co. 
Humboldt Mfg. Co. 


Precision Scientific 
Sax! Inst. Co. 
Tagliabue Mfg. Co. 
Van Keuren Co. 


NEEDLES, Dip 
Guriey, W. & L. E 


NEEDLES, Gillmore 


American Inst. Co. 
Central Scientific Co. 
Fisher Scientific Co 
Humboldt Mfg. Co 


NEEDLES, Penetrometer 


Alpha Instrument Co 
Central Scientific Co 
Eimer & Amend 
Fisher Scientific Co 
Humboldt Mfg. Co. 
Precision Scientific 
Sax! Inst. Co 
Tagliabue Mfg. Co. 
Van Keuren Co. 


NEEDLES, Vicat 


American Inst. Co. 
Central Scientific Co 
Olsen Testing Machine 
Fisher Scientific Co 
Humboldt Mfg. Co 
Riehle Div. 

Sax] Inst. Co 


NEPHELOMETERS 
Akatos, Inc. 
Central Scientific Co 
Hellige, Inc 
Klett Mfg. Co 
Leitz, Inc 
Rubicon Co. 
Zeiss, Inc., Carl 


NESSLER TUBES 


Ace Glass Inc 
Central Scientific Co 
Fischer & Porter 
Fish-Schurman Co. 
Fisher Scientific Co 
Hellige, Inc. 


records of Moisture Content of PAPER, CELLULOSE, FABRICS, and ot} 


provided by 


NITROGEN DETERMI; 
TION APPARA 


Ace Glass Inc. 
Central Scientific 
Chicago Apparat 
Eimer & Amend 
Fisher Scientific « 
Laboratory Cons 
Microchemical Serv 
Precision Scientific C 
Rubicon Co. 
Sargent & Co 
Scientific Glass A; 
Tagliabue Mfa. Co 
Taylor & Co., W. A 


NOISE ANALYZING 
PARATUS 
Aerovox Corp. 
Brush Development 
Electronic Design ( 
General Radio Co 
RCA Manufacturing 
Televiso Co. 


NOISE FILTERS 


Aerovox Corp 
Electro Products Labs 


NOISE MEASURING SETS 
Amperite Co. 
Ballantine Labs. 
Daven Co. 
Electronic Design ( 
Ferris Inst. Corp 
General Elec. Co 


Riehle Div. 
Saxl Inst. Co. 


Kimble Glass Co. 


MUD SCALES (See Scalos, 
LaMotte Chemical 


Mud) ‘ont’ d Cont’d Prod Cont’ d 





ACCURATE, RELIABLE MOTORS 


that Operate 
Precision Instruments 


Wherever motor driven instruments re- 


KAYDEL 


MOISTURE GAUGES 
for Aviation 


PRECISION 
Precision motor re- 
quired for this 
Square D welding 
timer, set to utilize 
one part of an alter- 
quire accuracy and precision in opera- ee 
tion—as in many types of scientific and 

find 


horsepower motors. 


sheila will Army and Navy Airforce in- 
Bodine fractional 


These motors are carefully manufac- 


apparatus — you 


TROUBLE-FREE spectors, and aircraft manufac 
Trouble-free power re- 
quired for this Crouse-Hinds 
traffic light controller, often 
operoted day and night 
in all kinds of weather. 





turers depend today on Kayde! 


tured of quality materials to meet uni- 
high 
Bodine has 


Moisture Gauges. 


standards of 
supplying 
with precision electric motors for over 
35 years. Bodine Electric Company, 
2244 West Ohio Street, Chicago, III. 


formly accuracy. 


been industry 


These light, portable, battery 
DEPENDABLE 


Dependable motor 
was essential to 
drive this H, O. 
Boehme radio bea- 
con keying device, 
guiding airplanes to 
safe landings. 


L.BODINE 


’ FRACTIONAL HORSEPOWER 


‘ MOTORS 


For addresses, see pages 1-107—1-118 


operated gauges determine in 


stantly, and accurately, the 


moisture content of wood 





veneers, plywood and other ma 


terials. 


Made and Sold by 


Hart Moisture Gauges, Inc. 
126 Liberty St., New York 











SINC 


and ot} 
d by 


ndamer 


wwwwyw 


N DETERMINA 
APPARATUS 


8 Inc. 
Scientific ( 
Apparatus 
Amend 
tientific ¢ 
'y Constr 
nical Servi 
Scientific Co 
Co. 


[ALYZING AP. 
Tus 
orp. 
evelopment Co 
+ Design Corp 


Radio Co 
ufacturing 
0. 


TERS 

orp. 

oducts Labs 
\SURING SETS 
Co. 

» Labs. 


Design Corp 
it. Corp 
lee. Co 


mt’d 


rce_ in- 
anufac- 


Kaydel 


attery 
ine in- 
jy, the 
wood 


er ma 





V4 H.P. and smaller 


PERIENCE 


is the best proof of dependability 


and Oster is, first of all an experienced motor manufacturer. 


The Oster motors now powering vital war instruments and mechan- 
isms are basically the same types which have been built in the Oster 
factories for fifteen years. And they deliver the same dependable 
performance which established Oster appliances as leaders in their 
special field . . . When you look at the record, you are confident 
that selection of Oster motors will be a credit to your good judgment. 

Remember Oster when you want an experienced, dependable 

source — capable of designing a motor to fit your job and 


building it to meet your standards. M6 


John Oster Mfg. Co. of Illinois, Genoa, Illinois 


Please mention THE 1948 INSTRUMENTS INDEX when writing 





NOISI 


quickly indicates 
with 


+ he 


two scales, 


Relative 


one 
Humidity of 
Indispensible for checking, 


MEASURING SETS to OSCILLATORS 


MOISTURE INDICATOR 


CAMBRIDGE HAND MODEL MOISTURE INDICATOR, 


moisture 


content of 
showing percent 
atmosphere, or 





NOISE MEASURING SETS 


General Radio Co 

Measurements Corp. 
Sound Apparatus ¢ 

Waugh Laboratories 
Western Elect 


NOISE RECORDING AP.- 
PARATUS 
Brush Development 
Esterline-Angus Co 
General Radio Co 
RCA Manufacturing 
Sound Apparatus C< 
NOZZLES, Fiow 
American Moistening Co 
Bacharach Indust. Inst 
Bailey Meter Co. 
Brown Inst. Co 
Builders-Providence 
Cochrane Corp 
Foxboro Co. 
Taylor Inst. Cos. 
OCTANTS, NAVIGATING 
Bausch & Lomb Optical 
Kuner ( , Max 
Pioneer Instrument Co 
ODOMETERS 
Elec. Tachometer Corp. 
Knopf, Paul 
Ohmer Register Co 
OHMMETERS 
Burton Rogers Co 
Clough-Brengle Co 
De Jur-Amsco Corry 
General Elec. Co 
industrial Inst. Inc 


Co. 


OHMMETERS (<( 
Sensitive Research 
Simpson Elec. Co 
Sticht Co., Inc. 
Westinghouse Elec 
Weston Elec. Inst. 
Wheeico Inst. Co. 

OHMMETERS, Milliohm- 

meters 
Cambridge Inst. Co. 
Hickok Elec. Inst. 
Rawson Elec. Inst. 
RCA Manufacturing 
Shalicross Mfg. Co. 
Triumph Mfg. Co 

OIL CENTRIFUGE TUBES 
Al le Glass ¢ 

OIL, Latrteating for In- 

struments & Watches 
Elgin National Watch 
Nye, William F., Inc. 
OIL TESTING INSTRU- 
MENTS 


Co. 


inst 


& Mfg 
Corp. 


Co. 
Co. 


American Inst. 
Boekel & Co 
Brabender Corp. 
Braun Corp 
Central Scientific 
Cook Research Labs 
Eimer & Amend 
Fish-Schurman Co. 
Fisher Scientific Co. 
Humboldt Mfg. Co 
Industrial Inst. Inc. 
Mico Instrument Co 
Moeller Instrument Co 
Moisture Register Co 


Co 


various 
Relative 
moi 


when 
hygroscopic 
Humidity and the 
sture Content 


For 


“use 


Send for 


Literature. 


OIL TESTING 
MENTS ont’d 
Ruska & Co., Inc 
Sargent & Co 
Scientific Glass App 
Scientific Inst. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Western Machinery Co. 
OIL WELL TESTING 
_STRUMENTS 
yphysical Inst 
Heiland Research 
OPACIMETERS 
Akatos, Inc 
American Inst. Co. 
Bausch & Lomb Opt. 
Electronic Prod. Co 
Eimer & Amend 
United Cinephone 
OPERATION, Indicators 
Bristol Co. 
Brown Inst. Co. 
Elec. Tachometer Corp. 


OPERATION, Recorders 
American Automatic Elec 
Autocall Co 
Bristol Co. 
Brown Inst. Co. 
Cramer & Co., 
Dickson Co 
Elec. Tachometer Corp. 
Esterline-Angus Co 
Foxboro Co. 

Friez & Sons 


Corp 


Inc. 


Gaertner Scientific Corp. 


Knopf, Paul 


exposed 
materle 
other pe 
of materials 
if moisture content in a material is specified. 
HAT, TEXTILE, PRINTING, 
processing CEREALS, WOOL, COTTON, RAYON, FUR, PAPER, ETC. 


CAMBRIDGE INSTRUMENT CO., INC, 


INSTRU- 


IN- 


to the 
such as 


air, 


reent water. 


measures 
PAPER, TEXTILES, GRAIN, ETC. 
With 
into which the blade is 


its Relative 


the grip 


may be 


pistol 
inserted, 


Humidity. 


LITHOGRAPHY, FOOD, 


. HAND MODEL has many applications 
This 
instru wonais 


and 


37132 Grand Central Terminal, N. Y. C. 
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OPTICAL BENCHES 
Benches, Optical) 


OPTICAL FILTERS 
Filters, Optical) 


OPTICAL FLATS 
Flats, Optical) 


OPTICAL MICROM- 
ETERS (See Microme- 
ters. Optical) 

OPTICAL PARTS 

Akatos, Inc 

Alpha Instrument Co. 
Baird Associates 

Bausch & Lomb Optical 
Buhl Optical 

Clark & Sons 

Fecker, J. W. 
Fish-Schurman Co. 
Fuess, Inc 

Gaertner Scientific Corp. 
Goerz Amer. Optical Co 
Industro-Scientific Co 
Kern Co 

Kollmorgen Optical Co. 
Leitz, Inc 
Machlett & Son 
Master Optical Co. 
Perkin-Elmer Corp. 
Simpson Optical 

OPTICAL PARTS, 
Quartz 

Thermal Syndicate Ltd. 

OPTICAL TESTING IN- 
STRUMENTS (See 
Testing Instruments, 


(See 


(See 


(See 


Fused 


ORDNANCE INSTRU- 
MENTS 

Abrams Instrument 

Alpha Instrument Co 


Bausch & pau Opt. 


Gaertner Scientific Corp. 
General Elec. Co. 
Heiland Research 

Kern Co 

Keuffel & Esser Co 
Kollmorgen Optical Co 
RCA Manufacturing 
United Cinephone Corp 


ORIFICE METERS (See 
Flow Meters, Orifice) 


ORIFICE FITTINGS 
Builders-Providence 
Commercial Iron Works 
Daniel Orifice Fitting 
Robinson Orifice Fittin 


ORIFICES, CALIBRATED 
(See Flowmeters, Ori- 
fice) 


ORIFICE PLATES (See 
Flowmeters, Orifice) 


ORIFICES, ADJUSTABLE 
American Meter Co. 
Bailey Meter Co. 
Scientific Inst. Co. 


be 


instrun 


calibra 


(illustrat 


promptly d 


any 


eterm 


indus 


ORTHO - TOLIDIN 
ING OUTFIT 
Hellige, 

LaMotte 


re 


In 
Chem 
( W 
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OSCILLATORS, Aud 
quency 


An 


plifier 


Andrew 
Cambridge Inst. ( 
Clough-Brengle ( 
Consolidated Engg 


Day 


ton A¢ 


( 
Victor T 


me ( 


Electro-Medical Lab 


Elec 


tronic 


Electronic Prod 
Ferris Inst. Corp 
General 


Geophysical 


Radio Co 
Inst. 


Hathaway Inst. ¢ 
Hewlett-Packard 


Hickok Elec. 


Inst 


Jackson Elec 1 
Leeds & Northrup Cx 


Mencuremente, 


Metron Ins mer 
RCA asniettorion Co 


Supreme 
Televiso Co. 


Triplett Electrical inst 


Design ¢ 


( 


Co 


Inc. 


Instruments 


Triumph Mfg. Co 
United Cinephone 


Corr 


Optical) 
OPTIMETERS 
Scherr Co., 
Zeiss, Inc., 


Leeds & Northrup Co 
RCA Manufacturing Co 
Roller-Smith Co 


Parr Instrument Co. 
Precision Scientific Co. 
Ruehfel Co. 


Marsh Corp. 

Paragon Electric Co 
Practical Instrument 
Tagliabue Mfg. Co. 


ORSAT GAS APPARATUS United Transformer Corp 
(See Gas Analyzers, Waugh Laboratories 
Orsat) Western Electr 


Inc 
Carl 


Co 


INSTRUMENT 
MOTORS 


FoR YOUR Jos 


CONSOLIDATED TYPE 5-10! 
PORTABLE RECORDING OSCILLOGRAPH 


SPECIAL FEATURES Consolidated manufactures two types 


Wide Frequency Range 
—0 to 2000 cycles per sec- 
ond ¢ Extremely Compact 
¢ Portable—minimum 
weight ¢ Daylight Loading 
and Unloading ¢ Footage 
Meter—shows length of un- 
exposed paper ¢ 3 Ranges 
of Paper Speed ¢ Manual 
or Automatic Operation 
Convenient Controls—all 
in one panel. 


WRITE FOR NEW DESCRIPTIVE BULLETINS 


CONSOLIDATED ENGINEERING COR 


1255 East Green Street * Pasadena, Californ 
Herbert Hoover Jr., President 


SPECIALIZING IN VIBRATION AND STRAIN EQUIPMEN 


pages 1-107—1I-118 


of portable Recording Oscillographs 
The Sperry M.I.T. records up to five 
traces, and the Consolidated is a‘ 


able in up to fourteen recording c! 


‘Is. These oscillographs are buil 
You can get exactly the speed, current, nels. These oscillograp 


type, and power you want in Flexo- 
Action Dependable, 
compact, economical. Prompt delivery. 


the highest precision standards 

d + offer the completeness and simpl! 
eare morors. 

4 of operation required for modern 


work. 








MERKLE - KORFF GEAR CO. 


214 N. MORGAN ST CHICAGO, ILL. 


For 


addresses, see 





dj Laboratory Instruments 















instrum 
» calibrat 
illustrate 
determi: 


y indust 





CGR 


TOLIDIN TeEsr. b] 
JUTFIT 

Inc q 
Chemica 
Co., W 





Electro Hydraulic 
Tensile Tester 













ORS, Audio-fre. 





Currier Size Tester 


















r¢ 
Victor J 
fe Inst. Ci 
rengle Co 
ited Engg 
eme C¢ 
fedical Lab 
> Design Cor 
> Prod. ( 
st. Corp. 
Radio Co 
al Inst. Co : 
— Bountered in industry, i.e., high temperature furnaces in glass plants, front 
lec. Inst. Co a. : . . . . 
ae i temperatures in rotary kilns, etc.; automatic control equipments for oil 
orthrup Co ° 


Research 
Tearing Tester 

















oda i gas fired and electrically heated furnaces; portable potentiometers; 

lufacturing Co 7. ; ‘ ° ° ° ° 

Instruments MMometer and thermocouple testing sets; recording and indicating electrical _Elmendort 
0. c c earing Lester 
lectrical | : 

a stance thermometers for accurate measurement of very low temperatures. 


nephone Corp 
‘ansformer Corp 
boratories 


neater 0, we manufacture a variety of instruments for the Aircraft Industry, 
luding Aircraft Cable Tensiometers, Pelorus Drift Sights, Airplane 


yine Cylinder Thermometer Testers, Thermometer Leads, Aircraft 











meter Switches, Aircraft Radio Selector Switches, Vibration Testers, 
ibrators, Flight Test Instruments, etc. 

@ the paper industry we manufacture an extensive line of testing instru- 

ats, all made to conform to the technical and physical requirements of the 


! lustry. These paper testing instruments have proved an important factor 





@)romoting the technical advancement in the industry in recent years. 


trations on these pages show a few of the better-known Thwing-Albert 


) TYPE 5-101 
\CILLOGRAPH 


‘ruments. Bulletins giving specific technical data on any of these instru- 





'S TWO Ly pes 


ts are available on request. 





Wlographs 









} up to tive 











ed is avail- 


ding chan- 





> ilt to 
ire built Stiffness-Softness Tester for Paper 











dards and ; 

fae ‘trument Co. Cc) 

ents for Over 40 Years ; 

CORP PHILADELPHIA, U. S. A. J ; 
7 on. 

iforn fatory Accuracy 

PMENT | / Desk Type Basis Weight Scale Penescope Vapometer 


Please mention THE 1948 INSTRUMENTS INDEX when writing 





OSCILLATORS to OUTPUT 


METERS 





arge 
welt 


of Oscillograph 
Recorders 


for a variety of uses 


@ Vibration Recording ‘® Strain Recording 


@ Seismic-Geophysical 
Prospecting 


@ Airplane-testing 


@ Electro-cardiography @ Metallurgical Tests 


4 elements — 6 elements —12 elements — 24 elements 
Portable (dry cell operated) 
Semi-portable (storage battery operated) 


HEILAND RESEARCH CORP. 


130 EAST FIFTH AVENUE e DENVER, COLORADO 





Advanced 
Engineering 


a ewn = 









HATHAWAY 


OSCILLOGRAPHS 


A TYPE FOR YOUR EVERY REQUIREMENT 


Precision 
Craftsmanship 


HATHAWAY TYPE S-5 12-ELEMENT OSCILLOGRAPH 


for Geophysical Prospecting 

for Strain Recording 

for General Laboratory Testing 

for Vibration Recording in Aircraft 

for Automatic Recording of Power System Faults 


> 


HATHAWAY INSTRUMENT COMPANY 


1315 S. CLARKSON ST. 


DENVER, COLORADO 











A LABORATORY JOB 
DONE IN THE FIELD 





Hays PORTABLE COMBUSTION TEST SETS 
are equipped to handle an accurate gas an- 
alysis—right in the field. 


installations become more successful, trouble- 
makers are rapidly exposed, guesswork be- 
comes a thing of the past. 


Test Sets are available with all necessary 
equipment for the analysis for COs, CO, and 
Oo—complete with flue gas thermometer, and 
draft gage. For further particulars—write to 
925 Eighth Avenue, Michigan City, Indiana. 
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OSCILLATORS, Radio-fre- 
quency 

Andrew, Victor J. 
Boonton Radio Corp. 
surton-Rogers Co 
Clough-Brengle Co. 
Dayton Acme Co 
Electro- Medical Lab. 
Electronic Design Corp. 
Ferris Inst. Corp. 
General Radio Co. 
Geophysical Inst. Co. 
Hickok Elec. Inst. Co. 
Jackson Electrical Inst. 
McFarlin Co 
Measurements Corp. 
Precision Apparatus 
Premier Crystal Labs. 
RCA Manufacturing Co. 
Rowe Radio Research 
Simpson Elec. Co. 
Supreme Instruments 
Televiso Co. 
Triplett Electrical Inst. 
Triumph Mfg. Co. 
United Cinephone Corp. 
Weston Elec. Inst. Corp. 


OSCILLOGRAPHS, Auto- 
matic 
Consolidated Engg. 
General Elec. Co. 
Heiland Research 
United Cinephone Corp. 
Westinghouse Elec. & Mfg. 


OSCILLOGRAPHS, Cath- 
ode-ray 

Batcher, Ralph R. 
Clough-Brengle Co. 
Dayton Acme Co 
DuMont Labs., Inc., A.B. 
Electro-Medical Lab. 
Electronic Design Corp. 
Fredericks, George 
General Elec. Co. 
General Radio Co. 
Hickok Elec. Inst. Co. 
Jackson Electrical Inst. 
Raytheon Mfg. Co. 
RCA Manufacturing Co. 
Supreme Instruments 
Triplett Electrical Inst. 
Triumph Mfg. Co. 
United Transformer Corp. 


OSCILLOGRAPHS, Mov- 
ing-conductor 

Baldwin-Southwark Corp. 
Cambridge Inst. Co. 
Geophysical Inst. Co. 
Heiland Research 
Metron Instrument 
Waugh Laboratories 
Westinghouse Elec. & Mfg 


OSCILLOGRAPHS, Muliti- 
element 
Baldwin-Southwark Corp. 
Cambridge Inst. Co. 
Consolidated Engg. 
Electro- Medical Lab. 
Engineering Labs., Inc. 
Geenral Elec. Co. 
Geophysical Inst. Co. 
Heiland Research 
Metron Instrument 
Ruska & Co., Inc. 
Waugh Laboratories 
Westinghouse Elec. & Mfg 
OSCILLOGRAPHS, Piezo 
electric 
Baldwin-Southwark Corp. 
Brush Development Co. 
Cambridge Inst. Co. 
Electro-Medical Lab. 
Engineering Labs. 
Geophysical Inst. Co. 
Heiland Research Corp. 
McFarlin Co. 
OSCILLOGRAPHS, Record- 
in 


Baldwin-Southwark Corp. 
Brush Development Co. 
Cambridge Instrument Co. 
Consolidated Engg. 
Electro- Medical Lab. 
Engineering Labs., Inc. 
General Electric Co. 
Geophysical Instrument Co. 
Hathaway Inst. Co. 
Heiland Research Corp 
Metron Instrument 
Ruska & Co., Inc. 
Sound Apparatus Co. 
Triumph Mfg. Co. 
Waugh Laboratories 
Westinghouse Elec. 
OSCILLOSCOPES 
Batcher, Ralph R 
Brush Development Co. 
Clough-Brengle Co 
DuMont Labs., Inc., A.B. 
General Elec. Co. 
General Radio Co. 
Jackson Electrical Inst. 
RCA Manufacturing Co. 
Sundt Engg. Co. 
Supreme Instruments 
Thordarson Elec. Co. 
United Transformer Corp. 
OUTPUT METERS 
Clough-Brengle Co. 
Daven Co. 
General Radio Co. 
Hewlett-Packard 
Jackson Electrical Inst. 
RCA Manufacturing Co. 
Shalicross Mfg. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


For addresses, see pages I-107—1I-118 





GARCEAU VELOGRAPK 


DIRECT WRITING OSCILLOGRAPH 


Quintuplet Model 


(Inkless writing on electricall) 
sensitive paper) 


Designed for study of vibration in aerop! 
analysis of pressure in rotating and reciproc 
machinery, seismography, oscillographic an 
of welding and other electrical equipment 
ating on commercial power line frequer 
This direct-writing oscillograph will operat 
any position and in the presence of exces 
vibration. Particularly adapted to automat: 
mote control operation. No fragile crystals 
manent magnets nor moving coils. 


ELECTRO-MEDICAL 
LABORATORY, INC. 


HOLLISTON, MASSACHUSETTS, U.S.A 


Makers of the Garceau Junior Electreencephal 
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Instru- PELLET PRESSES (See 


Controlled atmos- 
e Presses, Peliet) 


PANEL LIGHTS 
ment 


on Scientific Fischer & Porter Co. 


P 
Sod: mann Heat & Power Littelfuse, Inc. PELORUSES 
pe Bliss & Co. 
Crystal Oscillator PANELS, Instrument > . . 
“— inate Co. Bailey Meter Co. Keuffel & Esser Co. 
Pr r Crystal Labs Beck Bros. Kuner Co., Max 
Fs : Bristol Co. Marine Compass 


RCA Manufacturing Brown Inst. Co. Negus, T. S. & J. D 


' raced Clough-Brengle Co. Pioneer Instrument Co. 
ove Laboratory Daven Co. Precision Therm. 

" jas Furnace Elec. Tachometer Corp. Warren-Knight Co. 

B & Co. ed Products 

grabender Corp. prem ay oy PENETROMETER NEE. 
B Corp. Foxboro Co. DLES (See Needles, 
Burrell Tech. a General Elec. Co. Penetrometer) 

( Scientific Co. Hays Corp. 

Dietert Co. Hickok Elec. Inst. hor ~~ Industrial & 
Elec. Heat Control App. Jones Motrola Sales Gas teak Ga 

Falstrom Co. Karp Metal Products Co. Fecker, J. W. 

Fh -Goeermen Oe. Kirk & Blum Kollmorgen Optical Co 
Fisher Peace 6 Manning, Maxwell & Moore Tanos: Fast Go , 
General Combustion Corp. Marsh Corp. 4eno} st. . 

Gorden OO. ae Premier Metal Etch Perkin-Elmer Corp. 
Precision scientific RCA Manufacturing PERI Pp in 
Sargent & Co Republic Flow Meters ~ tee ES, Military & 
Sodemann Heat & Power Shallcross Mfg. Roman kW 

Technical Products Standard Elec. Time Keuffel & Esser Co 
Tenny Engineering Tagliabue Mfg. Co. oteaeeda Genet Oe 


Thomas Co., Arthur H. 

Welch Mfg. Co. 

Williams Apparatus Co 

OVER & UNDER WEIGHT 

INDICATORS FOR 
BEAM SCALES 

Howe Scale Co. 
bs Bros. Co., Inc. 


Triplett Electrical Inst. 
Westinghouse Elec. & Mfg PERMEAMETERS, Mag- 
PANELS, Radio Test netic 

3urton-Rogers Co. Annis Co. 
Clough-Brengle Co. Cambridge Inst. Co 
Daven Co Fisher Scientific Co. 
Electronic Design Corp General Electric Co. 
Falstrom Co. Hathaway Inst. Co 
Ferris Inst. Corp. Leeds & Northrup Co. 


aly gal ay oh Hong Hickok Elec. Inst. Co. Rubicon Co. 
Oxygen) * Jackson Electrical Inst. Welch Mfg. Co. 


Precision Apparatus Corp 
RCA Manufacturing 
Standard Elec. Time 
Triplett Electrical Inst. 
Triumph Mfg. Co. 
Westinghouse Elec. & Mfg. 
PANTOGRAPHS 
Gaertner Scientific Corp. 


OXYGEN DEMAND 
VALVES—Aircraft 
Grove Regulator 
OXYGEN & NITROGEN 
TESTING APPARA- 
TUS (See Gas Analyz- 
ers, Oxygen & Nitrogen 


PERMEAMETERS, Poros- 
it 


ity 
Cambridge Instrument 
Engineering Labs., Inc. 
Fisher Scientific Co. 
Precision Scientific 
Ruska & Co., Inc 
Saxl Instrument Co. 


Apparatus) Henschel & Co. 
: Keuffel & Esser Co. pH METERS (see Testers, 
saa) Seat Mico Instrument Co. Hydrogen fon) 


Speidel & Co. 
Warren-Knight Co. PHASE ANGLE METERS 


Andrew, Victor J. 


Gaertner Scientific 
Grove Regulator 


Nester ( Inc., L. G Weber Co G al Elec. C 

: hou Chega PASSOMETERS a when 
PAINT changing color with Keuffel & Esser Co. a Suctcieinn he 
R a tie sng oe oe Carl Sensitive Research Inst 
Tempil Corp mapped aoa al Westinghouse Elec. & Mfg 
PEDOMETERS Weston Elec. Inst. Corp. 


Keuffel & Esser Co. 
Testrite Instrument Co 
Warren-Knight Co. 
Weber Co. 


PAINT HIDING POWER 
INSTRUMENTS (See 
Testers & Test. Mach., 
Paint) 


PHASE INDICATORS 
Andrew, Victor J. 
RCA Manufacturing Co. 



























made 
by Karp for 
the famous 
Western Union 
Facsimile 


Transmitter 






















Any 
Metal 


Any 
Gauge 












Panels Any 
Cabinets Size 
Racks 

Cases Any 


Etc. Finish 
BEAUTY and STRENGTH are apparent in this 
typical Karp instrument cabinet. In addition, 
SPEED of production, ACCURACY of all dimen- 
sions, and LOW COST—make five Karp qualities 
that please our customers. 


Send us drawings and specifications 


KARP METAL PRODUCTS CO. 


INCORPORATED 


125-30th STREET 


BROOKLYN, N. Y. 














For addresses, see pages I-107—I-118 


OVENS to PHASE INDICATORS 








HERE 1S THE DIFFERENCE BETWEEN 


PERMOPIVOTS 
AND ORDINARY PIVOTS 


Only PERMOPIVOTS are tipped with Permometal ... 
alloy of precious metals which has the following ideal qualities: 


WEAR RESISTANT... The 


gives precision instruments longer life and greater 
accuracy unaer actual operating conditions. 


NON-CORROSIVE... Permopivots cannot rust 


or corrode, 


NON-ABRASIVE.... The satin-smooth tip elim- 


inates abrading particles of wear. 


ELIMINATES NECESSITY OF OILING... 


It is often possible to eliminate oil because of the ex- 
tremely low coefficient of friction with Permopivots. 


a special 


Permometal tip 


The two unretouched photos reproduced below show why Per- 
mopivots keep precision instruments accurate longer. 











U S PAT. OFF. 


*T. M REG 





PERMO PRODUCTS CORPORATION 


6423 Ravenswood Ave., Chicago, Illinois 
MANUFACTURING METALLURGISTS 





| PERMOPIVOTS’ sy PERMOMETALT i 


WRITE TODAY FOR DESCRIPTIVE FOLDER 


NO OBLIGATION 






















































































PHASI 





SEQUENCI 


fabrics for 


@ LIGHTER-THAN-AIR CRAFT 


@ LIFE RAFTS 


@ LIFE JACKETS 
@ GAS MASKS, ETC. 


also by makers of 


PERMEAMETERS 


for Laboratory or Plant use by 


material for 


INDICATORS to POLARISCOPES 


makers of 





the ability of proofed fabrics or sheet 
effectiveness of 
comprises Waxing Plates, Test Cell, Control Box 


“dopes” used for proofing can 


For testing FABRICS that must hid GAS 


CAMBRIDGE FABRIC PERMEAMETER provides a rapid and accurate means for determi; 
materials to retain or exclude gases. Obviously, 
also be determined with it. The Permeam: 


and Spot Galvanometer. The rate of 


permeation through the material under test is quickly determined by the thermal conducti, 


method and is indicated in terms of 
retained gas. Send for literature. 


packaging 


@ VARIOUS FOOD PRODUCTS 


e@ TOBACCO, ETC. 


PHASE SEQUENCE IN- 
RS 


DICATO 

Eastern Specialty Co. 

Elec. Facilities !nc. 

Ferranti Electric 

General Elec. Co. 

Meter Devices Co 

Sticht & Co. 

Western Electro-Mech. 
PHOSPHATE TESTERS 


(see Testers, Phos- 
phate) 

PHOSPHORENT MATE.- 
RIALS 


Laboratory Specialties 


PHOTOELASTICITY PO- 
LARISCOPE (See Pe- 
lariscope, Photoelastic 
-Ity) 

PHOTOELECTRIC CELLS 
(See Celis, Photoelec- 
tric) 

PHOTOELECTRIC COLOR 
ANALYZERS (See Col- 
or Analyzers, Photo- 
electric) 

PHOTOELECTRIC COLOR 
COMPARATORS. (See 
Color Comparators, 
Photoelectric) 

PHOTOELECTRIC 
TROLS 

Amer. Automatic Elec. 

Eby, Inc. 

Electric Sorting Mach 

Generali Electrio 

Guardian Electric 

Hathaway Instrument 

Rehtron Corp. 

Rubicon Co. 

Westinghouse E. & M 

Weston Elec. Inst. 


CON- 


PHOTOGRAPHIC 
SURE METERS 
De Jur Amsco Corp. 
Electronic Prod. Co. 
General Elec. Co. 
G-M Labs. 
Rhamstine, J. Thos. 


Weston Elec. Inst. Corp. 


PHOTOMETERS, Bar 
Leeds & Northrup Co. 
Gaertner Scientific Corp. 


PHOTOMETERS, Candle 
Connelly Iron Sponge 


PHOTOMETERS, Flicker 
Precision Therm, 
PHOTOMETERS, 
nation 
Akatos, Inc. 
G-M Labs. 
Leitz, Inc 


PHOTOMETERS, Micro 
Akatos, Inc. 
Baird Associates 
Cambridge Inst. Co. 
Gaertner Scientific Corp. 
Hayes Scientific App. 
Jarrell-Ash Co. 
Mico Instrument Co. 
PHOTOMETERS, Neutral 
Wedge 
American Inst. Co. 
Gaertner Scientific Corp. 
PHOTOMETERS, Photo- 
electric 
American Inst. Co. 
Applied Research Labs. 
Cambridge Inst. Co. 
Central Scientific Co. 
De Jur Amsco Corp. 


Cont’d) 








We specialize in 
pyrex tubina. T 


nal diameter. 


Our 


shapes. 


HATBORO 





FISCHER & PORTER 
Precision Pyrex Tubing 





TRUE AS A RIFLE BARREL! 


than 0.0002”, in all sizes from 
smallest capillary up to 4” inter- 
Round or 
highly 
glass forming facilities are at your 
service to help solve your pre- 
ision glass problems. 


Write for Bulletin 10-A 


FISCHER & PORTER CO. 
23 COUNTY LINE ROAD 


precision-bore 


rances f ess 


square 
developed 


PENNSYLVANIA 








EXPO- 


“liters per 


square meter per twenty-four hours” of 


CAMBRIDGE INSTRUMENT CO., INC. 


3732 Grand Central Terminal, WN. Y. C. 
OOOO POCO OO C CTO CCC CrOTTOwwwwwwwvvwwvervwewvweww . 


PHOTOMETERS, Photo- 
electric (Cont'd) 

Electronic Prods. Co. 
Gaertner Scientific Corp. 
General Elec. Co. 
G-M Labs. 
Jarrell-Ash Co. 
Parr Instrument Co. 
Pfaltz & Bauer, Inc. 
Phipps & Bird, Inc. 
Photovolt Corp. 
Rubicon Co. 
Southw’n Electronics Labs 
Weich Mfg. Co. 
Zeiss, Inc., Carl 


PHOTOMETERS, 
tlon 


Microscopes, 
graphic) 


CHINES 


PIPE LOCATORS 
Engineering Labs., Inc. 
Geophysical Inst. Ce. 
Goldak Co. 

McFarlin Co. 


Western Instrument Co. 

Reflec- Laboratory, Glass) 

PIPETTES, 
(Equal Discharge) 

Scientific Instr. (Calif.) 


Akatos, Inc. 

American Inst. Co. 
Bausch & Lomb Ost. 
Gaertner Scientific Corp. 
Munsell Color Co. 


PHOTOMETERS, Spectro Tester, Pistol Barrel 
Akatos 7” o Optical) 

American Inst. Co. 

eink Aaeeiitien PITOT TUBE METERS 


Bausch & Lomb Opt. 

Coleman Electric Co. 

Fuess, Inc 

Gaertner Scientific Corp. 

Jarrell-Ash Co. 

Pfaltz & Bauer, Inc 
PHOTOMETERS, Sphere 


Tube) 


meters, Pitot Tube) 


PIVOTS 
Paraloy Corp. 


Akatos, Inc Permo Products 

Leeds & Northrup Co. PLANE TABLES 
PHOTOMETERS, Uitra- Eastern Science Co. 
violet Gurley, W. & L. E. 


Bausch & Lomb Ost. 
Burt Scientific Labs. 
Gaertner Scientific Corp. 
Jarreil-Ash Co. 

Rubicon Co. 


Kern Co 

Keuffel & Esser Co. 
Speidel & Co 
Warren-Knight Co 
Weber Co. 


FLUORESCENT 


POINTERS & DIALS 











Wheel position indicators, oil and pres- 
sure gauges, compasses, accelerometers, 
sensitive altimeters . . . these and many, 
many other precision instruments are as 
naught on the night flight of our bomb- 
ers, if these instruments are invisible 
over hostile territory. That’s why they 
are illuminated chemically with LUMI 
TONE compounds. 

Let us quote on supplying fluorescent 
pointers and dials for your requirements. 
We can supply completely finished dials 
working from blueprints. 








GENERAL LUMINESCENT 
CORPORATION 


638 Federal St., Chicago, Ill. 












For addresses, see pages I-107—I-118 


PHOTO - MICROGRAPHIC 
EQUIPMENT (See 
Metallo- 


PHYSICAL TESTING MA- 
(See Testers 
and Testing Machines) 


Water Leak Detector Co. 
PIPETTES (See Apparatus, 


Mechanical 


PISTOL BARREL OPTI- 
CAL TESTERS (See 


(See Flow Meters, Pitot 


PITOT TUBES (see Flow- 


PLANIMETERS, Automa- 
tic Flow Record 
Builders-Providence 

Robertson, 3rd., J. L. General Luminescent 


PLANIMETERS, Linear POLARIMETERS 
Bacharach Indus, Inst. Akatos, Inc 
Keuffel & Esser Co. Bausch & Lomb Opt 
Speidel & Co. Central Sclentifie (¢ 
United States Blue Print Fish-Schurman Corp 
Warren-Knight Co. Gaertner Scientific Corp 
Weber, Co. Jarrell-Ash Co. 


PLANIMETERS, Radial Kern Co. 


Leitz, Inc 
Bailey Meter Co. alts & : 
Fiehave Oe. Pfaltz & Bauer, In 


Sargent & Co 
Keuffel & Esser Co. 
Speidel & Co. Spencer Lens Co 


Zeiss. ’ 
Trill Indicator Co. elss. Inc., Car 


POINTERS & DIALS 
FLUORESCENT 
Canadian Radium 


PLANIMETERS, Square ee 4 4 TUBES 
Root 26 ubes, Polari. 
Bailey Meter Co. scope) 
Foxboro Co. POLARISCOPES 


Henschel & Co. 
Keuffel & Esser Co 
Speidel & Co. 
Taylor Inst. Cos. 


PLUMB BOBS 
Alpha Instrument Co 
Brown & Sharpe 
Dietzen Co. 
Gurley, W. & L. E. 
Keuffel & Esser Co. 
Millers Falls Co. 
Post Co., Frederick 
Refinery Supply Co. 
Soltmann, Inc. 
Speidel & Co. 
Starrett Co. 
Ulmer Co., J. C 
Warren-Knight Co 
Weber Co. 
White Co. Inc. 


Akatos, Inc 

Bausch & Lomb Opt 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 

Pfaltz & Bauer, Ino, 
Welch Mfg. Co 


POLARISCOPES, 
elasticity 

Bausch & Lomb Optical 
Central Scientific Co 
Fecker, J. W. 
Fuess, Inc 
Gaertner Scientific Corp 
Jarreli-Ash Co. 
Kollmorgen Optical Co 
Photoelastic Co. 
Polarizing Instrument 
Precision Therm. 
Xervac Inst. Co. 
Zeiss, Inc., Carl 


Photo. 











Uy. 2. 
PRESSURE 
—GAUGES 


ARE RUGGED, 
DEPENDABLE, 
ACCURATE. 











U.S. GAUGE CO. 


Makers of Indicating and Recording 
Pressure Gauges 


All Sizes and Types 
for Every Purpose 


Temperature, Liquid Level 
and Electrical Instruments 


44 BEAVER ST. - NEW YORK 
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POLARITY INDICATORS to PRESSURE INDICATORS 


FOR INSTRUMENT CALIBRATION 
FOR RESEARCH AND TESTING 














For measuring temperature and pH, for checking thermo- 
uple pyrometers, for calibrating deflection meters, for any 
easurement of small emf, we furnish potentiometers of pre- 
sion suitable to the application . . . whether for industrial testing 
r for exacting laboratory work. 


MEASURING INSTRUMENTS 





TELEMETERS 





PORCELAIN, Laboratory 
Akatos, Inc. 
Coors Porcelain Co. 
Fish-Schurmann Co. 


POROUS WARE FOR 


POLARITY INDICATORS 
Ruehfel Co. 

Weston Elec. Inst. Corp 
POLARIZING PLATES 
Central Scientific Co 


POSITION INDICATORS 
(Cont’d) 
Builders-Providence 
Elec. Indicator Corp. 
Electric Speed Ind 


Fu Inc 

Polarized Products . ELECTROLYSIS Elec. Tachometer Corp 
Polarizing Instrument Coors Porcelain Co. Foxboro C 

Carl Fish-Schurman Co. Koere Ve. 

Ze Inc., Car General Elec. Co. 


POSITION INDICATORS 
Anderson Co. 
Automatic Temp 
Bailey Meter Co. 
Barber-Colman 
Bendix Marine Products 
Boston Auto Gage Co. 

(Cont’d) 


POLISHING MACHINES 
American Inst. Co. 
Baily Vibrator 
Eimer & Amend 
Fisher Scientific Co. 
Mico Instrument Co 

POLYGRAPH 
Associated Research 


Hickok Elec. Inst. Co. 
Leupold & Stevens 
Pioneer Instrument Co 
Roller-Smith Co. 
Shallcross Mfg. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


Control 





KPG PRECISION BORE 
GLASS TUBES 














Round, Square or Conical Shaped 
Inside diameter: 0.31mm (0.0122”) to 100mm (4”) kept accurate 
within 01 to .00lmm (+ .0004” to .00004”) 


For: Manometers, Barometers, Viscosimeters, Flowmeters and many 
other scientific, technical and industrial purposes. 


Ask for Bulletin K 291 
KPG tubes should not be used where selected 


regular raw tubing will suffice. 


FISH-SCHURMAN CORPORATION 
230 EAST 45th STREET, NEW YORK CITY 





Self-balancing Micromax potentiometers indicate, record and 
control temperature, flow, frequency, pH, etc. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 











* AUTOMATIC CONTROLS . 


POSITION RECORDERS 
Amer. Automatic Electric 
Annis Co 
Autocal Co 
Bailey Meter Co. 

Bristol Co. 

Builders- Providence 
Elec. Indicator Corp. 
Elec. Tachometer Corp. 
Foxboro Co. 

RCA Manufacturing 
Westinghouse Elec. & Mfg 


POSTS, BINDING (See 
Connectors) 


POTENTIAL DETECTORS 
(See Detectors, Poten- 
tial) 


POTENTIOMETERS, Au- 
tomatic Control 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Coleman Elec. Co 
Dickson Co, 
Foxboro Co. 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Mason Neilan Regulator 
Spence Engineering Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Weston Elec. Inst. Corp. 
Wheeico Inst. Co. 


POTENTIOMETERS, Au- 
tomatic Self Balancing 

Bailey Meter Co. 
Bristol Co. 
Electronic Prod. Co 
Foxboro Co. 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Tagliabue Mfg. Co. 
Weston Elec. Inst. Corp. 


POTENTIOMETERS, Indi- 
cating 

Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Cambridge Inst. Co. 
Dickson Co. 
Foxboro Co. 
General Elec. Co. 
Hellige, Inc. 
J-B-T Insts., Inc. 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Remler Co., Ltd. 
Rubicon Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 
Wheeico Inst. Co. 
Weston Elec. Inst. Corp. 


POTENTIOMETERS, Re- 
cording 

American Inst. Co. 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Clarostat Mfg. Co. 
Foxboro Co. 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Mason Neilan Regulator 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 
United Cinephone Corp. 


POWDERED MATERIALS 
MEASUREMENTS (See 
Granular Materials) 








HEAT-TREATING FURNACES 








POWER FACTOR INDI- 
CATORS 


Clough-Brengle Co 

Elec. Facilities, Inc. 
General Elec. Co 

Hickok Elec. Inst. Co 
Leeds & Northrup Co 
Roller-Smith Co. 
Sensitive Research Inst 
Westinghouse Elec. & Mfg 
Weston Electrical Inst. 


POWER FACTOR RE.- 
CORDERS 

Elec. Facilities Inc. 
Esterline-Angus Co 
General Elec. Co 
Leeds & Northrup Co. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg 


POWER FACTOR REGU- 
LATORS 
Leeds & Northrup Co. 


Vaughn-G. E. Witt Co 

POWER-LEVEL INDICA- 
TORS 

Amplifier Co 


Clough-Brengle Co. 

De Jur-Amsco 

General Elec. Co. 
General Radio Co. 
Hickok Elec. Inst. Co. 
RCA Manufacturing 
Shallcross Mfg. Co. 
Sound Apparatus Co 
Westinghouse Elec. & Mfg 


PRECISION-BORE GLASS 
TUBING 
Ace Glass Inc 
Fischer & Porter 
Fish-Schurman Co. 
Scientific Glass 


PRESSES, Laboratory 
American Inst. Co. 
Baldwin-Southwark Corp 
Central Scientific Co. 
Eimer & Amend 
Hydraulic Press Co. 
Laboratory Specialties 
Microchemical Service 
Williams Apparatus 


PRESSES, PELLET 
Central Scientific Co 
Eimer & Amend 
Hannifin Mfg. Co. 
Parr Instrument Co. 
Precision Scientific 
Stokes Machine Co. 


PRESSURE CONTROL- 
LERS, AUTOMATIC 
(See Controllers, Au- 
tomatic, Pressure) 


PRESSURE, High (Above 
1000 Ibs.) Indicators 
Abercrombie Pump Co. 
Arca Regulators, Inc. 
Atlas Valve Co. 
Bailey Meter Co. 
Baldwin-Southwark Corp 
Brooke Eng. Co. 
Brown Inst. Co. 
Clapp Instrument 
Crosby Steam Gage Co 
Fisher Governor Co. 
Foxboro Co. 
Heise Bourdon Tube Co 
Kolisman Inst. Co. 
Kurman Electric Co 
Linde Air Produets Co 
(Cont’d 


PRESSURE, HIGH (Above 








PRESSURE, High, Indicat- 
ors (Cont'd 
Marsh Corp. 
Mason Neilan Regulator 
McAlear Mfg. Co 
Pioneer Instrument 
RCA Manufacturing Co. 
Republic Flow Meters 
Star Brass Mfg. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Thrush & Co., H. A 
Trerice Co 
Wheelco Instruments 


















1000 ibs.) Recorders 
Bailey Meter Co. 
Baldwin-Southwark Corp. 
Bristol Co. 

Brown Inst. Co. 
Builders-Providence 
Cambridge Inst. Co 

Cash Co 

Commercial Engg. Labs. 
Crosby Steam Gage Co 
Dickson Co 
Esterline-Angus Co 
Foxboro Co. 

Hydraulic Press Co. 
Kurman Electric Co. 
Linde Air Products Co 
Marsh Corp. 
Mason-Neilan Regulator 
Republic Flow Meters Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co 

Wheelco Instruments 



















PRESSURE, HIGH (Above 
1000 ibs.) Testing De- 
















vices 
Bailey Meter Co. 
Baldwin-Southwark Corp 





Builders-Providence 
Crosby Steam Gage Co 
Foxboro Co. 

Kurman Electric Co 

Parr Instrument Co. 
Pioneer Instrument 

RCA Manufacturing Co. 
Refinery Supply Co. 
Walter Ruska & Co., Ins. 
Star Brass Mfg. Co. 


















PRESSURE INDICATORS, 
Bellows 

Autocall Co 
Balliey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Cresby Steam Gage Co 
Defender Automatic Reg 
Dickson Co 
Mason-.Nellan Regulator 
Morey & Jones, Ltd. 
Pioneer Instrument 
Precision Therm. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 













PRESSURE INDICATORS 
Bourdon-tube 
Bailey Meter Co. 
Baldwin-Southwark Oorp 
Bristol Co. 
Brown Inst. Co. 
Builders-Providence 
Clapp Instrument 
Crosby Steam Gage Co 
(Cont’d 



















or Potentiometer . 


for Catalog No. 1101-1. 


For addresses, see pages 1-107—I-118 


TAG CELECTRAY POTENTIOMETERS 


Do you want to control your laboratory furnace to 0.1°—0.01°—I micro- 
volt, or do you want a simple, rugged instrument that requires a minimum 
of attention for plant use? Then use a CELECTRAY Electrical Thermometer 
. they alone utilize the high speed combination of 
photoelectric action—a beam of light, and a mirror galvanometer. Write 


Cc. J. TAGLIABUE MFG. CO. 


Park & Nestrand Avenues, Brooklyn, N. Y. 


























PRESSURE INDICATORS to PRISMS 


CAMBRIDGE 



















































@ ELECTRICAL 
INDUSTRIES, ETC. 


Bourdon-tube (Cor Inverted -bell 


Dwyer Mfg. Co 
PRESSURE INDICATORS, Gas App. Specialties 


Electrical-resistance Meriam Co. 
Baldwin-Southwark Corp Morey & Jones, Ltd. 
General Elec. Co. Pioneer Instrument 
Kurman Electric Co. Precision Therm. 
Rubicon Co. Uehling Instrument Co. 


RUBICON PORTABLE 
PRECISION POTENTIOMETER 














Available in a number of double-range 
combinations, such as 1 volt and .1 volt, 
100 MV and 10 MV, also in pH ranges. 
Guaranteed accuracy .1%. An outstand- 
ing value 

Described in Bulletin 270 which also 
describes Rubicon High Precision Type B 
Laboratory Potentiometer. 

We also make galvanometers, electrome- 
ters, colorimeters, permeameters, Wheat- 
stone and Kelvin Bridges, Resistance 
standards, coil testers, acronographs. 















Descriptive bulletins available on request 


RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St., Philadelphia, Pa. 










PRESSURE INDICATORS, PRESSURE INDICATORS, 


Dickson Co Bacharach Indus. Inst. 
Foxboro Co. Bailey Meter Co. 
Heise Bourdon Tube (¢ Bristol Co. 
Hoke, Inc. Brown Inst. Co. 
Kenyon Instrument Co Dickson Co 
Kotisman Inst. Co. Foxboro Co. 
Marsh Corp., Jas. P Mason-Neilan Regulator 
Mason-Neilan Regulator Taylor Inst. Cos. 
Pioneer Instrument Uehling Inst. Co. 
Republic Flow Meters PRESSURE INDICATORS, 
Star Brass Mfg. Co Membrane 
Tagliabue Mfg. Co. Bailey Meter Co. 
Taylor Inst. Cos. Dickson Co 
Trerice Co Mason-Neilan Regulator 
Wheeico Instruments PRESSURE INDICATORS, 
Piezoelectric 
PRESSURE INDICATORS. Batcher, Ralph R. 
Diaphragm, etc. Brush Development Co. 
Abercrombie Pump Co Commercial Engg. Labs. 
Bailey Meter Co. RCA Manufacturing Co. 
Brown Inst. Co. PRESSURE INDICATORS, 
Dickson Co Piston, Weight-loaded 
Foxboro Co. American Inst. Co. 
Kolisman Inst. Co. Bailey Meter Co. 
Marsh Corp., Jas. P Hagan Corp 
Mason-Nellan Regulator Pioneer Instrument 
Morey & Jones, Ltd. Ruska & Co 
Pioneer Instrument PRESSURE INDICATORS, 
Powers Regulator Co. Single-tube, liquid col- 
Rochester Mfg. Co umn 
Tagliabue Mfg. Co. Bacharach Indus. Inst 
Taylor Instrument Cos. Detroit Air Meter Co. 


Needle . . . Surface . . . Mold 


PYROMETERS 


CAMBRIDGE COMBINATION PYROMETERS enable quick, accurate temperature checks of mate 


@ RUBBER in the mass... or of flat and curved surfaces, moving or stationary ... or of mold cavities. T} 

@ PLASTICS thermocouples, quickly interchangeable, give this single instrument many applications. Range 

@ PAPER to 1200°F. Single purpose pyrometers also available) EXTENSION MODEL SURFACE PYRO) 
for @ TEXTILE ETER is indispensable for hard-to-reach places. Send for Descriptive Literature—Bulletin 194 

e@ STEEL 


CAMBRIDGE INSTRUMENT CO., INC. 


3732 Grand Central Terminal, W. Y. C. 


PRESSURE INDICATORS, PRESSURE RECORDERS, 


Spring-loaded piston 
Bacharach Indus. Inst. 
Commercial Engg. Labs. 


PRESSURE INDICATORS, 
U-tube 

Amthor Test. Mach. 
Bacharach Indus. Inst. 
Bailey Meter Co. 
Connelly Iron Sponge 
Detroit Air Meter Co 
Dwyer Mfg. Co 
Friez & Sons 
Gas App. Specialties 
Gotham Inst. Co. 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Meriam Co. 
Moeller Instrument Co. 
Morey & Jones, Ltd. 
Precision Therm. 
Refinery Supply Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


Trerice Co 
Uehling Instrument Co. PRESSURE RECORDERS, 
Capsular spring 
PRESSURE RECORDERS, tagiiabue Mfg. Co. 
Bailey Meter Co. PRESSURE RECORDERS, 
Bristol Co. Diaphragm 


Brown Inst. Co. 

Crosby Steam Gage 
Dickson Co. 
Esterline-Angus Co 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 


ford NOT to 
own one! 


Because it eliminates 
guesswork, waste and 
spoilage; it pays for 
itself quickly. PYRO is 
a SELF-CONTAINED, 
DIRECT - READING, 
STURDY unit made to 
stand rough use but 
it is absolutely accu- 
rate and dependable. 
Unique construction 
enables operator to 
rapidly determine 
temperature even on 
minute spots, fast 
moving objects or the 
smallest streams; no 
correction charts, no 
accessories, no upkeep. 
Stock Ranges: 
1400° to 5500° F. 





PYRO RADIATION 
PYROMETER 


ma 


ator. Stock ranges 1000 


Optical, Micro-Optical, Radi 
Surface Pyrometers. 


103-107 LAFAYETTE ST., 





YOU cannot af- 


furnace or kiln tem- 
perature. Does not 
require skilled oper- 


Write for special catalog on PYRO Optical, Bi- 


THE PYROMETER INSTRUMENT CO. 


Plant & Lab.: 


Bourdon tube 
Bailey Meter Co. 
Baldwin-Southwark Corp 
Bristol Co. 
Brown Inst. Co. 
Builders-Providence 


Crosby Steam Gage 
Dickson Co 
Esterline-Angus Co. 
Foxboro Co. 


Gotham Inst. Co. 
Improved Gauge Mfg. Co 
Kenyon Instrument Co. 
Leeds & Northrup Co. 


Manning, Maxwell & Moore 


Marsh Corp., Jas. P. 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Republic Flow Meters 
Star Brass Mfg. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Thrush & Co., H. A. 
Trerice Co 


Bailey Meter Co. 
Bristol Co. 

Brown Inst. Co. 
Foxboro Co. 

Dickson Co 

Marsh Corp., Jas. P. 
Mason-Neilan Regulator 
Morey & Jones, Ltd. 
Tagliabue Mfg. Co. 
Wheeico Instruments 


THE SIMPLIFIED= 


















DYRO onricatdyromerer 








Ideal for fur- 
nace or kiln 
use. Gives ac- 
tual heat of 
terial aside from 


to 3600° F. 


ation, Immersion and 


NEW YORK, N. Y. 
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PRESSURE RECORDERS, PRESSURE RECORDERS, 


Electrical-resistance U-tube 

Republic Flow Meters Bailey Meter Co. 
Brown Inst. Co. 
PRESSURE RECORDERS, Foxboro Co. 

Inverted -bell Manning, Maxwell & 
Bacharach Indus. Inst Mason-Neilan Regulator 
Bailey Meter Co. Republic Flow Meters 
Bristol Co. Tagliabue Mfg. Co 
Dickson Co. Taylor Inst. Cos. 
Foxboro Co. Trerice Co. 

Leeds & Northrup Co. Uehling Instrument ( 
Mason-Neilan Regulator PRESSURE SNUBBERS 
Taylor inst. Cos. Brown Inst. Co. 
Uehling Instrument Co. Fischer & Porter 
Marsh Corp. 
PRESSURE RECORDERS, Martin Decker C 

Membrane McAlear Mfg. Co 

Mason-Neilan Regulator Meriam Co. 


National Engg. Pr 
PRESSURE RECORDERS, PRISMS 


Piezoelectric Akatos, Inc 
Brush Development Co. Alpha Instrument ( 
RCA Manufacturing Co. —- * Lomb Opt 
suh ptical 
PRESSURE RECORDERS, Clark & Sons 
Piston, weight-loaded Fish-Schurman Co 
Bailey Meter Co. Acoma Ww. 
‘uess, Inc 
PRESSURE RECORDERS, Gaertner Scientific Corp 
Single-tube liquid col- Goerz Amer. Optical ¢ 
umn Jarrell-Ash Co. 
Trerice Co. Kern Co 
Uehling Instrument Co. Keuffel & Esser C 
Kollmorgen Optical C 
PRESSURE RECORDERS, Machlett & Son 
Spring-loaded piston Perkin-Eimer Corp. 
Bacharach Indus. Inst. Rieker Inst. Co 
Baldwin-Southwark Corp Simpson Optical 
Commercial Engg. Labs. Spencer Lens Co 
Esterline-Angus Co Valpey Crystals 





Temperature 
Measuring Instruments 





Wheelco Precision Temperature 
Measuring Instruments include 


INDICATING PYROMETERS—PORTABLE 
PYROMETERS — PORTABLE POTENT!- 
OMETERS — RECORDING OR INDICAT- 
ING THERMOMETERS — RESISTANCE 
THERMOMETERS, ETC. 


Write for complete data on 
these instruments, today. 


Wheeles Insthuments Ce 


833 W. HARRISON STREET - CHICAGO, ILLINO!: 
Originator of 
“Electronic Principle” Temperature Contro 













I-68 


For addresses, see pag 





es I-107—1I-118 
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RECORDERS, 


Maxwell & 
ilan Regulator 
Flow Met 
Mfg. Co 

st. Cos. 

astru iment Co 
,SNUBBERS 
- Co. 

Porter 
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fg. Co 


ngg. Prods 


c 
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Co. 


Esser (Co 
Optical Cx 


erature 
rclude : 


RTABLE 
OTENTI- 
NDICAT- 
STANCE 


On 


Jynometers 


ccurate, sturdy, low in maintenance, Micromax is industry's standard of 
ability for automatic measurement and control of temperature. Four models: 
p-chart and round-chart recording controllers, indicating and non-indicating 
trollers. Uses thermocouple, Rayotube (radiation thermopile) or Thermohm 


istance thermometer). 


Speedomax, ten times as rapid as the usual recording pyrometer, records 


MEASURING INSTRUMENTS . 





IN- 
(See 


TIMING 


PROCESS 
STRUMENTS 
Timers, Automatic Proc- 


PROGRAM CLOCKS (See 
Timers, Automatic Proc- 


es 

PROJECTORS, Color Film 
Bausch & Lomb Optical 
Bell & Howell Co 
Lei Inc. 

RCA Manufacturing 
Spencer Lens Co. 
PROJECTORS, Film Slide, 
Lantern Slide & Opague 
Object 
Bausch & Lomb Optical 
Bu Mfg. Co 
Fish- Schurman Corp. 
Leitz, Inc. 
Spencer Lens Co. 
i Inc 

PROJECTORS, Rectifying 

ims Instrument 

PRONY BRAKES, 

Hydraulic 
Taylor Manufacturing 
PROTRACTORS, Bevel (See 
Drawing Instruments) 

PROTRACTORS, Course 
Alpha Instrument Co. 
Bliss & Co. 

Eastern Science Co. 
Kenyon Instrument Co. 
Keuffel & Esser Co. 
Marine Compass Co. 
Negus, T. S. & J. D. 
Warren-Knight Co. 
PROTRACTORS, Naviga- 
tor-s (See Protractors, 
Course) 
PROTRACTORS, Transpa- 
rent (See Drawing In- 
struments) 

PROVERS, Gas Meter 
Lambert Meter Co., Inc. 
Pittsburgh Equit. Meter 
Suverior Meter Co. 

PROVERS, Water Meter 
Pittsburgh Equit. Meter 

PROVING RINGS 
Baldwin-Southwark Corp. 
Morehouse Machine Co. 
Olsen Testing Machine 
Pittsburgh Inst. & Mach. 

PSYCHOLOGY LABORA. 

TORY APPARATUS 
Batcher, Ralph R. 

Brush Development Co. 
Electro-Medical Lab. 
General Radio Co. 
Gorrell & Gorrell 

Phipps & Bird, Inc 
PSYCHROMETERS, Aspi- 


ration 

American Moistening Co 
Brown Inst. Co. 

Friez & Sons 

Fuess, Inc 

G. M. Mfg. Co., Ine, 


H-B Inst. Co., Inc. 
Mason-Neilan Regulator 
Moeller Instrument Co. 
Paimer Co. 
PSYCHROMETERS, Atom- 
izing 
Parks-Cramer Co 


PSYCHROMETERS, Elec- 


tric (See Psychrometers. 
Aspiration) 

PSYCH ROMETERS, Re- 
cording 

(See Hygrometers, Re- 
cording) 





TELEMETERS ° 








PSYCHROMETERS, Sling 
Accuracy Scientific Inst. 
American Inst. Co. 
American Moistening Co 


Central Scientific Co 
Chicago Apparatus Co. 
Foxboro Co. 


Fried & Lustig 

Friez & Sons 

Fuess, Inc. 

G. M. Mfg. Co., Inc, 
Green, Henry J. 

H-B Inst. Co., Ine. 
Huddleston, J. S. F. 
Johnson Service Co. 
Moeller Instrument Co. 
Paimer Co. 
Parks-Cramer Co. 
Phila. Thermometer Co. 
Precision Therm. 
Scientific Inst. Co. 
Taylor Inst. Cos. 
Trerice Co. 
Warren-Knight Co. 
Weksler Thermometer 


PUBLIC HEALTH TEST- 
ING EQUIPMENT 

American Inst. Co. 
Central Scientific Co. 
Chicago Apparatus Co. 
Fisher Scientific Co. 
Hellige, Inc. 
LaMotte Chemical Prod. 
Precision Scientific Co. 
Rieker Inst. Ce, 


Rubicon Co. 
Scientific Glass App. 
Taylor & Co., W. A. 


PULSATION DAMPER 
(See Pressure Snubber) 


PULVERIZED MATERI- 
ALS MEASUREMENTS 
(See Granular Mate- 
rials) 


PUMPS, High Vacuum 
Centra] Scientific Qo. 
Chicago Apparatus Co. 
Distillation Prods., Inc. 
Machlett & Son 
Nelson, George F. 
Refinery Supply Co. 
Scientific Glass App. 
Sterling Eng. Co. 
Stokes Machine Co. 
Welch Mfg. Co. 


PUMPS, Hydraulic Con- 
trol 
Eastern Engineering 
PYCNOMETERS 


Eimer & Amend 
Fisher Scientific Co. 
G. M. Mfg. Co. 
Rascher & Betzold 
Specialty Glass Co. 


PYRHELIOMETERS 
Cambridge Inst. Co. 
Eppley Lab. 

Leeds & Northrup Co. 


PYROMETER CALIBRAT.- 
ING SETS 

Bristol Co 
Brown Inst. Co. 
Cambridge Inst. Co. 
De Jur-Amsco 
Foxboro Co. 
Leeds & Northrup Co. 
Lewis Engineering 
Rubicon Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Inst. Co. 


PYROMETERS, 
Resistance 


Bailey Meter Co. 


Bristol Co. 
Brown Inst. Co. 


Cambridge Inst. Co. 


Dickson Co. 
Foxboro Co. 


General Elec. Co. 
lll. Testing Labs. 
J-B-T Insts., Inc. 
Leeds & Northrup Co. 


Lewis Engg. Co. 


Roller-Smith Co. 


Rubicon Co. 
Tagliabue Mfg. 
Thwing-Albert | 


Wheeico Inst. Co. 


PYROMETERS, Expansion | 
Defender Automatic Reg 


Ferner Co. 
Partlow Corp 


Tagliabue Mfg. Co. 


PYROMETERS, |! 


Bacharach Indus. 
Bailey Meter Co. 


Bristol Co. 
Brown Inst. Co. 


Burling tnst. Co. 
Burrell Tech. Supply 


De Jur-Amsco 
Electronic Prod 


Elematic Sales Corp. 
Engethard, Chas. 


Foxboro Co. 


il, Testing Labs. 
Leeds & Northrup Co. 
Lewis Engg. Co. 


Partlow Corp. 
Pyrometer Inst. 


Roller-Smith Co. 


Rubicon Co. 
Tagliabue Mfg. 


Taylor Inst. Cos. 
Thwing-Albert Instrument 


Wheelco Inst. Co. ; : 
Fahrenheit with thermocouples. Guaranteed accuracy one- 

PYROMETERS, Millivolt- in 
metric half of one percent of total scale deflection. Eliminates 


Am. Gas Furnace Co. 


Bristol Co. 
Brown Inst. Co. 
Cambridge Inst. 


De Jur-Amsco Corp. 


Elematic Sales C 


Engelhard, Chas. 


Foxboro Co. 


Hoskins Mfg. Co. 
ill, Testing Labs. 
Pyrometer Instrument Co. 


Roller-Smith Co. 
Rubicon Co. 


Taylor Inst. Cos. 
Thwing-Albert Instrument 
Wheelco Inst. Co. 


PYROMETERS, Optical 


Bacharach Indus. Inst. 

Burrell Technical Supply 

Cambridge Inst. Co. b 

~ s Sci ‘ Co - ~ 
Leeds & Northrup Co 


Pyrometer Instrument Co. 


Brown Inst. Co 


Fisher Scientific 






AUTOMATIC CONTROLS 


Electrical PYROMETERS, Portable PYROMETERS, Potentie-. PYROMETERS, Radiation, 
Bacharach Indus. Inst. metric Controlling 
Bristol Co. " . ‘ 
Brown Inst. Co. Bailey Meter Ce. 4m. Gas Furnace Co 
Burrell Technical Supply Bristol Co. 3acharach Indust. Inst 
Cambridge Inst. Co. Brown Inst. Co. Bailey Meter Co. 








PROCESS TIMING INSTRUMENTS to PYROMETERS 


CONTROLLING 
RECORDING INDICATING 


temperature of moving slabs, billets, etc. L&N Optical Pyrometer is direct- 
reading; for temperatures up to 5200 F. 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 
HEAT-TREATING FURNACES 



































De Jur-Amsco 

Elematic Sales Corp. 
Engelhard, Chas. 
Foxboro Co. 

Hoskins Mfg. Co 

Hil. Testing Labs. 

J-B-T Instruments 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Pyrometer instrument Co. 





Cambridge Inst. Co. Bristol ¢ 

De Jur-Amsco Brown Inst. Co. 
Dickson Co Cambridge Inst. Co. 
Foxboro Co. Engelhard, Chas. 
J-B-T Insts., Ine. Foxboro Co. 

Leeds & Northrup Co. General Elec. Co 


Lewis Engg. Co. : 
Rubicon Co. Ill. Testing Labs. 
















vn Taailones tite. " Tagliabue Mfg. Co. Leeds & Northrup Co. 
nst. Co. Thwing-Albert Instrument Thwing-Albert Instrument Thwing-Albert Instrument 
Wheeico Inst. Co. Wheeico Inst. Co Wheeico Inst. Co. 











The J-B-T Portable 
POTENTIOMETER -PYROMETER 





ndicating 
Inst. 












Co. 












Co. 





Model 70-PO 







Ce. This new type of potentiometer-pyrometer gives immediate 







indications of temperatures from sub-zero to 3,000 degrees 








many balancing operations—requires no standard cell. 






[xceptionally rugged —will withstand vibration and wide 





Co. 






changes in ambient temperatures. Write for Bulletin 540. 


J » B-T Products 


Pyrometers 





orp. 








Potentio 


Thermce 





Vibrating Reed Frequency Meters... 
meter-Pyrometers Resistance Thermometers 
couples and Thermocouple Leads . . . Electric Tachometers 
Galvanometers...Selector Switches and other Electrical 
ments and Testing Equipment. 


INSTRUMENTS, INC. 


441-I Chapel! Street, New Haven, Conn. 








Instru 



















INDICATING 





CONTROLLER)’ 





So NTRS 


RECORDER 


For addresses, 





TAG CELECTRAY PYROMETERS 


Better Temperature Control . . 

More Accurate Temperature Record 
The simple, modern design of rugged CELECTRAY Pyrometers 
offers industry— 

High Sensitivity Control—Accurate and Fast Recording. 
Write for Catalog No. /I0I-I. 


Cc. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N. Y. 





















LLER 








see pages I-107—1-118 







































PYROMETERS to RADIO-ACTIVE DIALS & POINTERS 


RADIO-ACTIVE 
MATERIALS APPLIED 


Completely equipped radium studio. 
Well-trained and experienced operators 
available to work on quantity production 
runs 

Let us quote on your application prob- 
lems. We can apply radio-active or other 
approved luminescent materials on your 
own dials, or can supply finished dials 


working from blueprints. 


GENERAL LUMINESCENT 
CORPORATION 


638 Federal St., Chicago, IIl. 


POTENTIOMETER 


PYROMETERS 


For Controlling, Recording and Indicating 
Temperatures from 
—150°F. to +3200°F. 


An extremely accurate and dependable instru- 
ment, designed and built for industrial service. 
Operating on the Potentiometer Principle, the in- 
strument can be located practically any dis- 
tance from the point of temperature measure- 
ment (thermocouple location) without affecting 
its accuracy or dependability. 


Charts and scales for a wide variety of ranges 
are available, from a minimum temperature span 
of 300° to a maximum span of 3000°F. Corre- 
sponding Centigrade scales and charts are also 
available. 


Pyrometer accessories, such as thermocouples 
and extension lead wire, furnished with instru- 
ments to meet the individual requirements of 
each job. 


Write for Catalog. THE BROWN INSTRUMENT 
COMPANY, a division of Minneapolis-Honeywell 
Regulator Co., 4482 Wayne Avenue, Philadelphia, 
Pa. 


BROWN PYROMETERS 


AND 


MIMMEAPOLIS HONEY WELL CONTROL SYSTEMS 





@ Measure and Contro/ 








PYROMETERS 


line 


Bristol's 


f pyrometers 


includes potentiometer, milli- 


voltmeter, thermocouple and 


radiation types for tempera- 
tures up to 3600°F.; auto- 


matic controllers, 


and 


indicators; 


recorders 
electronic 


pyrometer controllers. For 


complete details, including 


advantages of Bristol's Py- 


rometers and Pyrometer ac- 


cessories, write for Bulletins 


507, 548, P 


1213, 544 and 





P 1102. The Bristol Co., 113 





Bristol 
Conn. 


! 
oaad, 


Waterbury, 


ENGINEERS PROCESS CONTROL 
FOR BETTER PRODUCTS AND PROFITS 


PYROMETERS, Radiation, 
Indicating 

Bachrach Industria] Inst. 
Bristol Co. 
Brown Inst. Co. 
Cambridge Inst. Co. 
General Elec. Co. 
Lecds & Northrup Co. 
Pyrometer Instrument Co. 
Thwing-Albert Instrument 
Wheeico Inst. Co. 


PYROMETERS, Radiation, 
Recording 

Bachrach Industrial Inst. 
Bristol Co. 
Brown Inst. Co. 
Cambridge Inst. Co. 
General Elec. Co. 
Leeds & Northrup Co. 
Pyrometer Instrument Co. 
Thwing-Albert instrument 


PY ROMETERS, Thermoelec- 

tric, Immersion 

Balley Meter Co. 

Bristol Co. 

Brown Inst. Co. 

Cambridge Inst. Co. 

De Jur-Amsco 

Elematic Sales Corp. 

General Elec. Co. 

il. Testing Labs. 

J-B-T Insts., Ine. 

Leeds & Northrup Co. 

Lewis Engg. Co. 

Partlow Corp. 

Pyrometer Inst. Co. 

Roller-Smith Co. 

Tagliabue Mfg. Co. 

Thwing-Albert Instrument 

Wheelco Instruments 

Woermann-Schuchhardt 


PY ROMETERS, Thermoelec- 


tric, Indicating 
Am. Gas Furnace Co. 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Cambridge Inst. Co. 
De jJur-Amsco Corp. 
Elematic Sales Corp. 
Foxboro Co. 
Hebler Co. 
Hoskins Mfg. Co. 
tl. Testing Labs. 
4J-B-T Insts., Inc. 
Leeds & Northrup Co. 
Lewis Engg. Co. 
Partlow Corp 
Pyrometer Instrument Co. 
Roller-Smith Co. 
Rubicon Co. 
(Cont’d) 






For addresses, see pages 1-107—I-118 


PY ROMETERS, Thermoelec- 
tric, Indicating 
(Cont'd) 

Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Thwing-Albert Instrument 
Western Instrument Co. 
Wheeico Inst. Co. 


PY ROMETERS, Thermoelec- 


tric, Recording & Con- 
trolling 
Bacharach Indust. Inst. 
Bailey Meter Co. 
Beck Co. 
Bristol Co. 
Brown Inst. Co. 
Cambridge Inst. Co. 
Engelhard, Chas. 
Foxboro Co. 
General Elec. Co 
iil. Testing Labs. 
Leeds & Northrup 
Lewis Engg. Co. 
Mason-Neilan Regulator 
Partlow Corp. 
Pyrometer Instrument Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 


PY ROMETERS, Thermoelec- 


tric, Surface Contact 
Bailey Meter C 

Bristol Co. 
Cambridge Inst. Co. 
Elematic Sales Corp. 
Foxboro Co. 
General Elec. Co. 
iil. Testing Labs. 
J-B-T Instruments 
Lewis Engg. Co. 
Pyrometer Instrument Co. 
Schweitzer & Conrad 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 
Wheelco Instruments 


PYROMETRIC CONES 
(See Cones, Pyrometric) 
Q METERS 
Boonton Radio 
QUARTZ, Fused Quartz 
Apparatus 
Hanovia Chem. & Mfg 
Thermal Syndicate Ltd. 
RACKS, STEEL, For Ca- 
pacitors. Resistors. 
Transformers, etc. 
Falstrom Co. 


RADIO-ACTIVE DIALS & 
POINTERS 


Canadian Radium 
General Luminescent 


For Controlling, Recording and Indicating 
Temperatures from 


0 to 3000°F., 


A direct-reading, simple and sturdy pyrometer, 
especially suited for industrial applications where 
simplicity and ruggedness are of greater impor- 
tance than extreme accuracy. The instrument can 
be calibrated to compensate for long lengths of 
extension lead wire between thermocouples and 
instrument. No dry cells or standard cells re- 
quired, 


Charts and scales for a wide variety of ranges 
are available, from a minimum temperature span 
of 800°F. to a maximum span of 3000°F. Corre. 
sponding Centigrade scales and charts are also 
available. 


Pyrometer accessories, such as thermocouples and 
extension lead wire, furnished with instruments to 
meet the requirements of each job. 


Write for Catalog. THE BROWN INSTRUMENT 
COMPANY, a division of Minneapolis-Honeywell 
Regulator Co., 4482 Wayne Avenue, Philadelphia 
Pa. 


BROWN PYROMETERS 


AND 
MIMMEAPOLIS-‘HONEY WELL CONTROL SYSTEMS 


To Measure and Control is to Economize 








INDUSTRIAL OVENS - 
FURNACES — PYROMETERS 
TESTING MACHINES 


TEMPERATURE CONTROL 
EQUIPMENT 


SALES SERVICE 
and REPAIRS 


All Makes and Types 
of Above 


INDUSTRIAL X-RAY 
SERVICE 


CLAUD S. GORDON 
COMPANY 
Cleveland 





Chicago _ Indianapolis 
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BOONTON RADIO CORPORATION 


Please mention THE 1948 INSTRUMENTS INDEX when writing 
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In DEVELOPMENT 
RESEARCH 
DESIGN 
and PRODUCTION 


of radio and allied equipment 


Choose your test apparatus 

from these DEPENDABLE 

and DIRECT READING 
instruments 


CATALOGUE B UPON REQUEST 
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TYPE 110-A 
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BOONTON, NEW JERSEY, U.S.A. 






















800 
Page 

Buying 

Directory 


ail 
TO AUTHORIZED 


PURCHASING AGENTS 


ENGAGED IN WAR WORK! 


—YOUR GUIDE TO 
IMMEDIATE SERVICE ON 


RADIO PARTS 


and INDUSTRIAL 
ELECTRONIC EQUIPMENT 


Here, at SUN, you will find the solution 
to your urgent needs—a complete, single 
source of supply under one roof! Thou 
sands of standard electronic parts and 
equipment in stock for all industri»! 
research, development or production 
requirements. Save time by coming to 
SUN first! Write today on your company 
letterhead for free copy of our 800 page 
buying directory. Quantity is limited—so 
hurry! Address Box NS. 


New York's Oldest Radio Supply House 
— TELEPHONE BARCLAY-7-1840 — 





















RADIO BEACON SYNCHRONIZING CONTROLLERS to RECTIFIERS 


CHRONIZING CON- 
TROLLERS 

Andrew, Victor J 

United Cinephone Corp. 

Wallace & Tiernan 

RADIO FREQUENCY 
METERS 

Andrew, Victor J 
Clough-Brengle Co. 

De Jur-Amsco 

Ferris Inst. Corp. 

General Elec. Co. 

Hickok Elec. Inst. Go. 
Lampkin Laboratories 
Measurement Corp. 
Millen Mfg. Co 

Rawson Electrical Inst. 
RCA Manufacturing Co. 
Roller-Smith Co. 
Sensitive Research Inst 
Simpson Elec. Co 
Triplett Electrical Inst. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 

RADIO FREQUENCY OS- 
CILLATORS (See Os- 
cillators, Radio Fre- 
quency) 

RADIO-MICROMETERS 
(See Micrometers, 
Radio) 

RADIO REMOTE CON- 
TROL SYSTEMS 

American Automatic Elec, 
McFarlin Co 

Metron Instrument 
Pioneer Instrument 
United Cinephone Corp 
Wallace & Tiernan 

RADIO SET ANALYZERS 
(See Analyzers, Radio 
Set) 

RADIO TEST PANELS 
(See Panels, Radio 
Test) 

RADIO TUBE CHECKERS 
(See Checkers, Radio 
Tube) 

RAIN GAGES 

Ballauf Mfg. Co 

Central Scientific Co. 

Friez & Sons 

Fuess, Inc 
















RADIO CO. 


Green, Henry J 
Guriey, W. & L. E 
Keuffel & Esser Co 
Leupold & Stevens 
Precision Therm. 


RADIO BEACON SYN- 


RAINFALL RECORDER? 
Esterline-Angus Co. 
Friez & Sons 
Fuess, Inc 
Green, Henry J 
Leupold & Stevens 
Taylor Inst. Cos. 


RANGE FINDING IN- 


STRUMENTS 
Buhl Optical 
Fecker, J. W. 
Gaertner Scientific Corp. 
Kern Co 
Keuffel & Esser Co 
Kollmorgen Optical Co 
Leitz, Inc 
Precision Therm. 
RCA Manufacturing 
White Co., Inc 
RANGE POLES (See Sur- 
veying Instruments) 


REACTANCE METERS 
Andrew, Victor J 
General Radio Co. 
Premier Crystal Labs 
RCA Manufacturing 
Rubicon Co. 


REACTIVE VOLT-AM- 
PERE METERS, see 
Volt-ampere Meters, Re- 
active 

READING LENSES, Ther- 
mometer & Burette 
(See Lenses, Reading) 


RECORDERS (See object 
of measurement and 
control) 


RECTIFIERS, Dry Disc 
Am. Automatic Electric 
Benwood Linze Co. 
Control Corp 
Elec. Facilities, Inc. 
General Elec. Co. 
Mallory & Co. 
Mellaphone Corp 
Raytheon Mfg. Co 
Standard Elec. Time 
United Transformer Corp. 


RECTIFIERS, Power 
Amer. Automatic Elec. 
(Max 5 amps. ) 
Applied Research Labs 

Benwood Linze 

Dayton Acme Co 
Eclipse Aviation 

Elec. Facilities, Inc. 
Electro Products Labs. 
General Elec. Co. 


. Stewart, M. C. Mellaph Corp. 
Tit A ravior Inst. Cos. Raytheon Mig. Co. 
. Warren-Knight Co. RCA Manufacturi 
\ vias (40) 1 WN. ¥: ee nt Co. anufacturing 


, Inc United Transformer Corp. 
























Maintains a constant a-c line voltage 


The SECO automatic voltage regulator maintains a constant 


output voltage with variations in input voltage or load cur- 
rent. It consists of a thyratron tube circuit controlling a 
motor-driven variable voltage transformer. 








Available for 115, 230, or 440-volt circuits in 
capacities up to 75 KVA. 


FEATURES 
@ High efficiency—low exciting current 
@ Output voltage and sensitivity both adjust- 
able from front panel 
@ Quick response 
@ No critical mechanical adjustments 


APPLICATIONS 


@ Manufacturing Equipment 
@ Electrical Testing 

@ Radio Equipment 

@ Fluorescent Lighting 





—_ Send for BULLETIN 163 SI 


SUPERIOR ELECTRIC CO. 


131 LAUREL ST. BRISTOL, CONN. 





















For addresses, see pages 1-107—I-118 






RADIO-ACTIVE © 
DIALS & POINTERS 


‘ 
Completely equipped radium studi 
Well-trained and experienced operato: 
available to work on quantity productio 
runs 

Let us quote on your application pro! 
lems. We can apply radio-active or other 
approved luminescent materials on your 
own dials, or can supply finished dials 
working from blueprints. 


GENERAL LUMINESCENT 
CORPORATION 


638 Federal St., Chicago, Ill. 





* 


i 


Republic-Smoot regulators are supplied 
for the automatic control of pressure, rate 
of flow, speed of rotation, level of a liquid 
or the proportioning of two pressures, 
flows, etc., in a fixed ratio by mechani 
cally operating a valve, damper, rheosta‘ 
or various types of variable speed tran 
missions. 

Republic-Smoot regulators may be eit! 
oil or air operated. Their extreme fl 
bility in application and the degre« 
which they meet the four requirem« 
of sensitivity, power, speed and stabil 
had been responsible to a large deg 
for the outstanding success of Repu! 
Smoot control systems. 


WRITE FOR DATA BOOK No. S-13 


REPUBLIC FLOW METERS CO, 


2249 DIVERSEY PKWY., CHICAGO, ILLING 


f 
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jERS, Thermionic 
- an Automatic Elec. 


I ler Co. 
rr ¥, Victor J. 

Bet i Linze 
Continental Elec. Co. 
DuMont Labs., Inc.,A.B. 
Ele Products Labs. 
Ele ns, Inc. 

EI Products 

General Elec. Co. 
Hy Elec. Products 


Meliaphone Corp. 
Raytheon Mfg. Co. 
Manufacturing Co. 
Ur i Cinephone Corp. 
United Transformer Corp. 


EDUCING MOTIONS, 
ENGINE INDICATOR 
Bacharach Indust. Inst. 

Crosby Steam Gage Co 

Robertson, 3rd, J. L. 

Tr Indicator Co. 


REFLECTIONMETERS 


Akatos, Inc. 
Pfaltz & Bauer, Inc 


REFLECTOMETERS 
Akatos, Inc 

American Inst. Co. 
Higgins, Charles F 
Leeds & Northrup Co. 
Photovolt Corp. 


REFLECTORS, Aspherical 
Am. Telescope Labs. 
Baird Associates 

Bausch & Lomb Optical 
Fecker, J. W. 
Fish-Schurman Co. 
Fuess, Inc. 

Perkin-Elmer Corp. 


REFLECTORS, Concave 
Am. Telescope Labs. 
Baird Associates 
Bausch & Lomb Optical 
Buhl Optical 
Clark & Sons 
Fecker, J. W. 
Fish-Schurman Co. 
Fuess, Inc 
Perkin-Elmer Corp. 
finsley Labs. 


REFLECTORS, First Sur- 
face 


Am. Telescope Labs. 
Baird Associates 

Bausch & Lomb Optical 
Buhl Optical 

Clark & Sons 

Fecker, J. W. 
Fish-Schurman Co. 
Fuess, Inc 
Perkin-Elmer Corp. 
Tinsley Labs. 


REFLECTORS, 
sisting 
Am. Telescope Labs 
Bausch & Lomb Optical 
Fecker, J. W. 
Fish-Schurman Co. 
Fuess, Inc 
Perkin-Elmer Corp. 


REFLECTORS, Parabolic 
Am. Telescope Labs. 
Baird Associates 
Bausch & Lomb Optical 
Clark & Sons 
Fecker, J. W. 
Fish-Schurman Co 
Fuess, Inc 
Perkin-Elmer Corp. 
Tinsley Labs 
Weber Bros. Metal Works 


REFLECTORS, Spherical 
Am. Telescope Labs. 
Baird Associates 
Bausch & Lomb Optical 
Buhl Optical 
Clark & Sons 
Fecker, J. W. 
Fish-Schurman Co. 
Fuess, Ine 
Perkin-Elmer Corp. 
Tinsley Labs 


REFLECTORS. Stellite 
American Telescope Labs 
Bausch & Lomb Optical 
Fecker, J. W. 

Kollmorgen Optical Co 

Perkin-Elmer Corp. 


Heat Re- 


REF RACTOMETERS 


REGULATORS, 


REGULATORS, 
MA 


REGULATORS, 


REGULATORS, 


Akatos, Inc. 

Bausch & Lomb Optical 
Central Scientific Co. 
Fish-Schurman Corp. 
Fuess, Inc. 

Gaertner Scientific 
Industro-Scientific Co. 
Jarreil-Ash Co. 

Spencer Lens Co. 

Zeiss, Inc., Carl 


REFRACTORY TUBES 


Porcelain Co 


AUTO.- 
MATIC (See also Con- 
trols, Automatic; and 
Object of measurement 
and control) 


Coors 


AUT O- 
Tic, Air 
Acme Regulator Co. 
American Meter Co. 
Arca Regulators, Inc. 
Askania Regulator Co. 
Bailey Meter Co. 
Bastian-Blessing Co. 
Belfield Co. 
Boekel & Co 
Boylston Co. 
Bristol Co. 
Brobdke Eng. Co. 
Brown Inst. Co. 
Cash Co. 
Connelly 
Cutler-Hammer, 
Davis Reg. Co. 
D’Este Co. 
Detroit Lubricator 
Fisher Governor Co. 
Foster Engg. Co. 
Foxboro Co. 
Friez & Sons 
Hagan Corp. 
Johnson Service Co. 
Judson Governor Co. 
Kiely & Mueller 
Lammert & Mann Co. 
Leslie Co 
Linde Air Products Co. 
Manning, Maxwell & Moore 
Mason Neilan Regulator 
McAlear Mfg. Co. 
McCorkle Co. 
Mercon Regulator Co. 
National Airoil Burner 
Natural Gas Equipment 
Northern Equip. Co. 
Parks-Cramer Co. 
Partlow Corp 
Payne Furnace & Supply 
Penn Electric Switch Co 
Pgh. Equitable Meter 
Powers Regulator Co. 
Preferred Utilities Mfg 
Republic Flow Meters 
Reynolds Gas Regulator 
Robertshaw Thermostat 
Ruggles-Klingemann 
Schade Valve Mfg. 
Sprague Meter Co 
Tinited Cinephone Corp 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Vaughn-G.E. Witt Co 
Victor Equipment Co. 
Watts Regulator Co. 
White-Rodgers Electric 
Wilgus Mfg. Co. 


AUTO- 
MATIC, Atmospheric 
Foxboro Co. 
Mason-Neilan Regulator 
Parks-Cramer Co. 
Powers Regulator Co. 
Robertshaw Thermostat 


AUTO.- 
MATIC, Boiler 


Askania Regulator Co. 
Bailey Meter Co. 


Iron Sponge 
Inc. 


Brooke Eng. Co. 
Brown Inst. Co. 
Cash Co. 


Connelly Iron Sponge 
Fisher Governor Co. 
Foster Engg. Co. 
Foxboro Co. 
General Regulator 
Hagan (Corn 

Cont 


Corp 


RECTIFIERS to REGULATORS 
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CONSTANT 
VOLTAGE 


FOR YOUR LABORATORY... FOR 
YOUR PRODUCTION LINE .. . OR IN- 
CORPORATED IN YOUR PRODUCTS 











Whether it’s 1 VA for an instrument or 10 KVA for 
a production line—if your needs call for stable voltage at 

all times, Sota Constant VOLTAGE TRANSFORMERS will 
deliver for you. 

Fully automatic, instantaneous in operation, Sota Con. 
STANT VOLTAGE TRANSFORMERS have no moving parts and require 
no maintenance. They are self-protecting and cannot be damaged 
by short circuit. anD—they will maintain their output voltage 
to within a fraction of a percent of the specified value, even 
though the line voltage varies as much as thirty percent. 

You can build a Sora Constant VoLTaAGe TRANSFORMER 
into your product and stop worrying about your customer’s line 
voltage. There will be no burn-outs from over-voltage, no 
operating failures due to under-voltage and no erratic perform- 


200 


ance resulting from line transients. 

You can build a Sora Constant VoLtace TRANSFORMER 
into your production line or your laboratory and know that 
every test will be made under the same line conditions, that 
those conditions will not change from the start of your test to 
its finish, and, above all, that if a short circuit occurs, there will 
be no fires, no ruined transformer, no blown fuses. 

You'll find these Sora Constant VoLTace TRANSFORMERS 
surprisingly compact-—and economical, too. To augment or re- 
place non-regulating types, standard designs are available, or 
whether it’s 


output 


units can be built to your special specification. So 
| VA for an instrument or 10 KVA for a production line 
it a SOLA and be sure! Our engineers will assist you in selecting 


make 


the type best suited to your needs. Write for Bulletin GCV-74 


SOL 
See TRIL Gi eeu eee 


termi- 


Chicago, Illinois 

















TAG 
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LOOK 


INSIDE the COVER (P 


For addresses, see pages 1-107—I-118 
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TAG RECORDERS 


There is an instrument included in this group that is designed to 
record all temperatures from minus 200° C. up, and all industrial 
pressures. 

Ask for catalogs 
Celectray Recording Potentiometer 
Thermometer and Recording Pressure 
economy in your plant. 

c. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N. Y 


they graphically suggest the usefulness of 
Pyrometer, TAG Recording 


Gages for service and 


NS 













REGULATORS to RELAYS 








0 


by | 





DIAN 





..» for AC or DC Operation— 


@ Relays and 
idustrial 
need 
and 
you 


ponsiveness 
timum 
furn 

on any 

amperes, 


space 


shed 


Stepping 
is types of Electrical Control Units obtainable at Guardian Electric, 
and G: 
COMPACT 
precision of 

will 
to operate on any specified voltage up to 220 DC—440 AC— 
current from 
intermittent D.C. 


Switches illustrated below suggest a few of the 


vernment Approved types. 

highly sensitive controls that possess quick 
action—with MAXIMUM CONTROL in 
it ALL at Guardian: Controls by Guardian 


and 
get 


.5 milliamperes ‘to 30 amperes. Contact capacities 


DIRECT CURRENT RELAYS 


Smaller than a 
and anton 
low DC voltage 
Insulation to ground tested 
coil to 
x %” Weight: 1% oz 


postage 


vices iatic stops 


core 


stamp 


Exerts pull of 7 
at 1,000 volts for 15 
Resistance 15 


SERIES 5 DC (left) Current 
draw as low as .009 watts— 
furnished completely enclosed 
—contact limit, double pole, 
double throw. Size 3% x 3% 
z 3” 


SERIES 115 DC (right) Four 
pole, double throw contact 
capacity, rapid change over 
of contacts, full floating, per- 
manently locked armature, 
economical of space and cost. 


ALTERNATING CURRENT RELAYS 


SERIES 30 AC (left) Supplied in three types of mount- 
ings, voltage range .1 to 440 volts, contact capacity 42 
contacts. Size 2% x 1% x 2%”. 


MINIATURE 
ELECTRO MAGNET 


(Clapper type) 


Used for 
Coil can be 


indicating de- 
wound for any 
grams at 24 volts DC. 
seconds, 
Size: 1-1/16" x 4%” 


ohms 


GOVERNMENT APPROVED 


195 RELAY 


double 


SERIES 


Switch capacity 


@ WRITE TO GUARDIAN 
Ask 
Guardian line. 


problem. No 
the complete 


ybligation 


(left) 
pole 


Contact 
double 
resistance 


capacity 150 watts 

throw. Maximum coil 
3,000 Ohms. Vibra- 
tion resistant. Specified where 
weight and size are of ut- 
most importance, as in air- 
craft. Weight, % oz. Size 
15/16” Dia. x 1%” L. Avail- 
able DC only. 


SERIES 165-24 v. VIBRA- 
TION RESISTANT RELAY 
(right) Contact combinations 
up to double pole, double 
throw, with contact capacity 
up to 12.5 amp. per pole, 
non-inductive AC. Overall di- 
mensions: 2% x 1-9/16 x 1%”. 
tacts) 5 oz. Available DC only. 


Weight: (DPST Con- 


BK.10 RELAY (left) Pre- 
*isely counter-balanced to re- 
sist extreme vibrations. Built 
to rigid U.S. Signal Corps 
specifications. 


B-2A RELAY (right) Vibra- 
tion resistant. Can be fur- 
nished for operation on any 
DC voltage from 6 to 220 
volts. Standard contact com- 
bination: single pole, single 
throw, normally open, double 
break. Size: 3%” 1-9/16” 
x 1%”. Weight: 5% oz. 


electrical control 
specifications on 


engineering assistance on any 
with illustrations and 


for 
for 


free 
Catalog L, 


GUARDIAN \@ ELECTRIC 


1638 West Walnut Street 


Chicago, Illinois 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 


I-74 





REGULATORS, AUTO 
MATIC, Boijer 
(Cont’d) 

Hays Corp. 
Hanlon-Waters, Inc. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
McDonnell & Miller 
Minneapolis- Honeywell 
National Brass Co. 
Natural Gas Equipment 
Penn Electric Switch 
Perfex Corp. 

Republic Flow Meters 
Robertshaw Thermostat 
Ruggles-Klingemann 
Tagliabue Mfg. Co. 
Wilgus Mfg. Co. 

REGULATORS, AUTO- 
MATIC, Compressed 
Gas 

American Meter Co. 
Bailey Meter Co. 
Bastian-Blessing 
Bristol Co. 

Brooke Eng. Co. 
Brown Inst. Co. 

Cash Co 

Electrimatic Corp. 
Fisher Governor Co. 
Frick Co. 
Hanlon- Waters, 
Hoke, Inc. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Mercon Regulator Co. 
Natural Gas Equipment 
Pgh. Equitable Meter 
Republic Flow Meters 
Reynolds Gas Regulator 
Robertshaw Thermostat 
Tagliabue Mfg. Co. 
Victor Equipment Co. 

REGULATORS, AUTO- 
MATIC, Condensation 
(See Controllers, Auto- 
matic, Condensation) 

REGULATORS, AUTO- 
MATIC, Consistency 
(Paper & Pulp) (See 
Controllers, Automatic, 
Consistency) 


REGULATORS, AUTO- 

MATIC, Current 
Amperite Corp. 
Amplifier Co. 

Beck Bros. 

Betts & Betts 
Burlington Inst. Corp. 
Cutler-Hammer, Inc. 
General Elec. Co. 
Monitor Controller Co. 
Robertshaw Thermostat 
Poiler-Smith Co. 
Wheelco Instruments 

REGULATORS, AUT 0O- 
MATIC, Damper (See 
Controllers, Automatic, 
Damper) 

REGULATORS, AUT 0O- 
MATIC, District (See 
Governors, District) 

REGULATORS, AUTO- 
MATIC, Draft (See 
Controllers, Automatic, 
Draft) 

REGULATORS, AUTO- 
MATIC, Drying Chamb- 
er 

Powers Regulator Co. 
United Cinephone Corp. 

REGULATORS, AUTO- 

MATIC, Feed Water 
Askania Regulator Co. 
Atlas Valve Co. 

Bailey Meter Co. 
Belfield Co. 
Brown Inst. Co. 
Cochrane Corp. 
Davis Reg. Co. 
Defender Automatic Reg 
General Regulator Corp 
Hagan Corp. 
Hanlon-Waters, Inc. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
McDonnell & Miller 
Mercon Regulator Co 
Minneapolis-Honeywell 
Natural Gas Equipment 
Northern Equip. Co. 
Ruggles-Klingemann 
Tagliabue Mfg. Co. 
Vaughn-G. E. Witt Co. 
Watts Regulator Co. 
Wheelco Instruments 
Wilgus Mfg. Co. 
Williams Gauge Co. 
ee AUT O.- 
Cc, Flow (See 
ee ly Automatic, 

Flow) 

REGULATORS, AUT O- 
MATIC, Flow Propor- 
tioning (See Controli- 
ers, Automatic, Flow 
Proportioning) 

REGULATORS, AUTO- 
MATIC, Fluid Propor- 
tioning (See Controil- 
ers, Automatic, Fluid 
Proportioning) 

REGULATORS, AUTO- 
MATIC, Frequency 

Burlington Inst. Corp. 

General Elec. Co. 

Leeds & Northrup 

Warren Telechron Co, 

Wheeico Inst. Co. 


Inc. 


For addresses, see pages I-107—1I-118 


REGULATORS. AUTO- 
MATIC, Furnace (See 
Controllers, Automatic, 
Furnace) 

REGULATORS, AUTO- 
MATIC, Gas (See Reg- 
ulators, Automatic, Air) 

ace AUTO. 

ATIC, Humidity (See 
ach tn Bay Automatic, 
Humidity) 

REGULATORS, AUTO- 
MATIC, Liquid Level 
(See Controllers, Auto- 
matic, Liquid Level) 


REGULATORS, AUTO- 
MATIC, Load 
Allis-Chalmers Mfg. Co. 
Autom’c Valve Controller 
Hays Corp 
Leeds & Northrup Co. 
Taylor Inst. Cos. 
REGULATORS, AUT O- 
MATIC, Oi! Feed 
Askania Regulator Co. 
Atlas Valve Co. 
Brown Inst. Co. 
Cash Co. 
D’Este Co. 
Fisher Governor 
Foster Engg. Co. 
General Regulator Corp. 
Hagan Corp. 
Lammert & Mann Co. 
Mason-Nellan Regulator 
McAlear Mfg. Co. 
McCorkle Co. 
National Airoil Burner 
Republic Flow Meters 
Spence Engineering Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
United Cinephone Corp. 
Vaughn-G. E. Witt Co. 
Wilgus Manufacturing 


REGULATORS, AUTO- 
MATIC, Power Factor 
Allis-Chalmers Mfg. Co. 
Leeds & Northrup Co. 
United Cinephone Corp. 


REGULATORS, AUT O- 
MATIC, Pressure (See 
Controllers, Automatic, 
Pressure) 

REGULATORS, AUTO- 

MATIC, Pump 
Allen-Bradley Co. 
Arca Regulators, Inc 
Askania Regulator Co. 
Atlas Valve Co. 
Bailey Meter Co. 
Belfield Co. 

Rovieton Co. 
Bristol Co. 

Brown Inst. Co. 
Builders-Providence 


Fisher Governor Co. 
Ford Reg. Valve Co. 
Foster Engg. Co. 
Furnas Electrie Co. 
General Regulator Corp 
Hagan Corp. 
Hanlon-Waters, Inc. 
Hydraulic Press Co. 
Klipfel Mfg. Co. 
Leslie Co. 
Mason-Nellan Regulator 
McAlear Mfg. Co. 
Mercon Regulator Co. 
Northern Equip. Co 
Penn Electric Switch 
Republic Flow Meters 
Water Level Controls Co 
Schade Valve Mfg. Co. 
Spence Engineering Co. 
Tagilabue Mfg. Co. 
Vaughn-G. E. Witt Co 
Watts Regulator Co. 
Wilgus Mfg. Co. 
REGULATORS, AUTO- 
MATIC, Refrigeration 
(See Controllers, Auto- 
matic, Refrigeration) 
REGULATORS, AUTO. 
MATIC, RKVA 
Allis-Chalmers Mfg. Co. 
REGULATORS, AUT O- 
MATIC, Safety Fuel 
Shut-Off (See Valves, 
Automatic, Safety Fuel 
REGULATORS, AUTO. 
MATIC, Steam Pres- 
(See Regulators, 
Automatic, Pressure) 
REGULATORS, AUT O- 
MATIC, Synchronizing 
Afllis-Chalmers Mfg. Co. 
Industrial Engr. Corp. 
Magnetic Gauge Co. 
REGULATORS, AUT O- 
MATIC, Temperature 
(See Controllers, Auto- 
matic, Temperature) 
REGULATORS, AUTO- 
MATIC, Time (See 
Automatic, 


sure 


Controtlers, 
Time) 
REGULATORS, AUT O- 

MATIC, Vacuum (See 
Controllers, Automatic, 
Vacuum) 

REGULATORS, AUTO. 
MATIC, Viscosity (See 
Controllers, Automatic, 
Viscosity) 


REGULATORS, A 
MATIC, Voltag: 
American Transfor 
Amperite Corp. 
Amplifier Co. 
Burlington Inst. 
Clarostat Mfg. 
Eclipse Aviation 
Electronic Prod 
Ferris Inst. Corp. 
Fredericks, George 
General Elec. Co. 
Ideal Commuto’r 
International Resist 
Miller Co., Bertrar 
Raytheon Mfg. Co 
Sola Electric Co. 
United Cinephone ( 
United Transformer 
Ward Leonard Elec 
Wheelco Instruments 
REGULATORS, AUTO. 
MATIC, Water Press. 
ure (See - Regulators, 
Automatic, Pressure) 
REGULATORS, AUTO. 
MATIC, Welding, Gas 
Bastian-Blessing Co 
Victor Equipment Co 


REGULATORS, MANUAL 
(Non-Automatic) 

Allen-Bradley Co. 
Balley Meter Co. 
Beck Bros. 
Belfield Co. 
Brown Inst. Co. 
Cutler-Hammer, 
Fisher Governor 
Hanlon- Waters, 
McAlear Mfg. Co. 
National Airoi] Burner 
National Elec. Controller 
Pioneer Instrument 
Superior Electric Co. 
Tagilabue Mfg. Co. 
United Transformer Corp 
Ward Leonard Elec. Co. 
Wheelco Instruments 


RELAYS, Automatic 
Allen-Bradley Co. 
American Inst. Co. 
American Automatic Elec 
Autocall Co. 
Clare & Co. 
Cutler-Hammer, 
Eclipse Aviation 
General Controls Co. 
General Elec. Co. 
Guardian Elec. Mfg. Co 
Hagan Corp. 

H-B Elec. Co. 
Industrial Eng. Corp 
Industrial Timer Cort 
Kellogg Switchboard 
Mercoid Corp. 
Minneapolis- Honeywell 
Monitor Controller Co 
Paragon Electric Co 
Penn Electric Switch 
Perfex Corp. 
Roller-Smith Co. 
Struthers- Dunn 
Ward Leonard Elec. Co 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp 
RELAYS, Capacity- 
Operated 
Amer. Automatic Elec 
Electronic Lab. 
Luxtro! Co., Inc. 


RELAYS, Circuit Contro! 
Advance Electric Co 
Allen-Bradley Co. 
Allied Control Co. 
American Automatic Elec 
American Inst. Co. 
Autocall Co. 
Automatic Switch Co 
Brown Inst. Co. 

Clare & Co. 
Electric Controller 
Friez & Sons 
General Elec. Co. 
Guardian Elec. 
H-B Electric 
Industrial Timer Cort 
Kellogg Switchboard 
Kurman Electric 
Leach Relay Co. 
Lumenite Elec. Co. ; 
Miller Co., Bertrand F 
Minneapolis- Toneywel! 
Monitor Controller Ce 
Paragon Electric Co 
Precision Scientific 
Roller-Smith Co. 
Sigma Instruments 
Struthers- Dunn 
United Cinephone Corp 
Ward Leonard Elec. Co 
Western Electro-Mech 
Westinghouse Elec. & Mir £ 
Weston Elec. Inst. Cor 
RELAYS, Continuous 
Current 
Allen-Bradley Co. 
Allied Control Co. : 

American Automatic E 
American Inst. Co. 
Autocall Co. 

Clare & Co. 

General Elec. Co. 
Guardian Elec. Mfg. 
H-B Electric 
Industrial Timer Corp 
Kellogg Switchboard 
Paragon Electric Co 
Struthers- Dunn 

Ward Leonard Elec. © 
Westinghouse Elec. & M! 
Weston Elec. Inst. Cor 


Inc 


Inc 


Inc 


Mfg. Co 


Inc 
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KURMAN CALCULATOR 


Unknown values can be determined by placing a straight edge across the face of this nomograph joining two known values in any of the 


equations in the following table. The unknown value then occurs at the intersection of this straight edge with the proper vertical scale. 


Ww 


E=IR 


2/R=12R 


Volt—Amperes = VxA 
Ampere—Turns = Nxl 


ND2= 














Series 12 





SCALE A SCALE B SCALE C SCALE D 
R (Ohms) E (Volts) 1 (Mils) 
R (Ohms) E (Volts) W (Watts) 1 (Mils) 
V (Volts) Volt—Amperes (VA) A (Mils) 
N (Turns) Ampere—tTurns (Ni) 1 (Mils) 
N (Turns) K (Coil Vol. Const.) D, Wire Diameter( Mils) 
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GUIDE TO KURMAN RELAY SPECIFICATIONS 





al nnd AMPERE| WEIGHT DIMENSIONS LIST 
SERIES DC AC CONTACT 
WATTS V.A. RATING OUNCES INCHES PRICE i 
Wl 
5 2.5 8 15 Mz 3x 2% x2"%y $4.25-$7.75 
10 35 eons 5 WY. Ite xd x bts $3.00-$4.00 a 
1 80 4.4 1 2g «19g x th 1% $3.50-$6.50 y 
12 018 ‘ini 25 Wo W9pxliex $2.00-$3.00 e 
15 2.0 6 33, W9yxlvsxl% —$4.25-$8.25 
21 014 36 3 63%, 25%4x25gx154 $6.00-$10.50 vil 
25 2.0 4.0 10 4 2texI5exivs —-$3.75-$6.75 et 
1X 
31 014 36 3 65%, 254x25%4x15%4  $6.00-$10.50 




























. Dielectric strength of 


. List prices vary with 


Series 3! 


NOTES 


. All current contact ratings are in am- 


peres at 110 volts 60 cycle AC. 
1500 volts exists 


between contacts and ground in Series 
10, 11, 15. 


. Insulated armature, shown on Series 31, 


is recommended for high frequency trans- 
fer. This feature may be specified for 
Series 21. 


. Ferronickel alloy is used in the magnetic 


circuits for Series 12, 21, 31. 


. Ceramic insulation in Series 25 permits 


high frequency transfer with low capaci- 
tive leakage. 


. Dampened armature action in Series 25 


is designed to reduce contact bounce 
after initial pull down. 


. Rated watts represents practical minimum 


input at standard adjustments. 

All AC relays have a power factor of 
approximately .5. 

specific voltage 
and insulation requirements. 


KURMAN ELECTRIC CO., Inc. 


30-30 NORTHERN BLVD., L. I. C., N. Y. 























RELAYS to RESISTANCES 





urement, inspection, testing 


{117 Wolfendale St. 





lf your instruments and devices for meas- 


are not listed in this issue of 


The Instruments Index 


the most complete list of instruments with 


their manufacturers ever published— 


Send in a list of the prod- 
ucts at once for free listing 


in the next annual edition. 


INSTRUMENTS PUBLISHING CO. 


and control 


Pittsburgh, Pa. 








RELAYS, Control 
Allen-Bradley Co 
Advance Electric Co. 
Allied Control Co. 
American Automatic Elec 


RELAYS, 
(Cont'd) 
Kurman Electric Co. 
Leach Relay Co. 
Miller Co., Bertrand F. 


Electromagnetic 


American Inst. Co. Minneapolis- Honeywell 
Autocall Co Monitor Controller Co. 
Automatic Switch Co. National Time & Signal 


Penn Electric Switch Co. 
Perfex Corp. 

Phila. Thermometer Co. 
Precision Scientific 
Precision Therm. & Inst. 
Sigma Instruments, Inc. 
Struthers-Dunn 

United Cinephone Corp. 
Ward Leonard Elec. Co. 
Western Electro-Mech. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 


Sarber-Coleman 
Betts & Betts 
Brown Inst. 
Clare & Co. 
Control Corp. 
Cutler-Hammer, Inc 
Electric Controller 
Friez & Sons 

General Controls Co. 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
Hagan Corp 


Co. 


H-B Electric White-Rodgers Electric 
Industrial Eng. Corp. Zenith Electric Co, 
Kellogg Switchboard RELAYS, Electronic 
Kurman Electric Automatic Temp. Control 
Miller Co., Bertrand F. Bell & Howell 


Minneapolis- Honeywell 
Monitor Controller Co. 
National Time & Signal 
Perfex Corp. 
Precision Therm. 
Roller-Smith Co. 
Struthers-Dunn 
United Cinephone Corp 
Ward Leonard Elec. Co. 
Western Electro-Mech. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 
RELAYS, Demand Totaliz- 


Cardwell Mfg. Corp. 
Clare & Co., C. P. 
Coleman Electric 
Cramer Co., Inc. 
Davis & Co., Inc., Dean 
Echo Electrical 
Electro- Medical Lab. 
Ess Instrument 
Guardian Elec. Mfg. 
Photobell Corp. 
Televiso Products 
United Cinephone 
RELAYS, Frequency 


ing ; Allied Control Co. 
Amer. Automatic Elec Amer. Automatic Elec. 
Autocall Co Autocall Co. 


General Etec. Co. 
Hagan Corp 
Therm-Electric Meters Co 
United Cinephone Corp. 
Westinghouse Elec. & Mfg 
RELAYS, Electromagnetic 
Advance Electric Co. 
Allen-Bradley Co. 
Allied Control Co. 
American Automatic Elec. 


Clare & Co., C. P. 
Control Corp. 
Cutler-Hammer, Inc. 
Esterline-Angus Co. 
Hickok Electrical Inst. 
United Cinephone Corp. 
Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg 
RELAYS, Galvanometer 
Amer. Automatic Elec. 


American Inst. Co. Autocall Co. 

Autocall Co Eby, Inc., Hugh H. 
Automatic Switch Co. G-M Laboratories, Inc. 
Bender Warrick Roller-Smith Co. 

Bunnell & Co. Rubicon Co. 

Eby, Ine. Tagliabue Mfg. Co., C. J. 
Clare & Co. RELAYS. Heavy Duty 


Allen-Bradley Co. 

Allied Control Co. 
American Automatic Elec 
American Inst. Co. 
Autocall Co 

Automatic Switch Co. 


Cutler-Hammer, Inc. 
Friez & Sons 

General Eiec. Co. 

G-M Labs. 

Guardian Elec. Mfg. Co. 
H-B Electric 


Industrial Eng. Corp Cutler-Hammer, Inc. 
Kellogg Switchboard General Elec. Co. 
Cont’d (Cont’d 





I-76 


RELAYS, Heavy Duty 
(Cont'd) 
H-B Electric 
Miller Co., Bertrand F. 
Monitor Controller Co. 
Penn Electric Switch 
Philadelphia Thermometer 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. 
Zenith Electric Co. 
RELAYS, Instrument Con- 
trolled 
Allied Control Co. 
American Automatic Elec. 
American Inst. Co. 
Avtocall Co. 
Barber -Colman 
Brown Inst. Co. 
Clare & Co. 
Cramer & Co., 
Friez & Sons 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
H-B Electric 
Kurman Electric Co. 
Minneapolis- Honeywell 
Perfex Corp. 
Phila. Thermometer Co. 
Precision Scientific 
Precision Therm. 
Roller-Smith Co. 
Struthers-Dunn 
Tagliabue Mfg. Co. 
Triplett Electrical Inst. 
United Cinephone Corp 
Ward Leonard Elec. Co. 
Weston Elec. Inst. Corp. 


Inc. 


RELAYS, Light Sensitive 
(See Photoelectric be- 
low) 

RELAYS, Magnetic (See 


Relays, Electro-Magnet) 
RELAYS, Mercury 
American Automatic Elee. 
American Inst. Co. 
Autocall Co. 


Continental Elec. Co. 
Guardian Electric 
H-B Elec. Co., Ine. 


Precision Scientific 
Precision Therm. 
Weston Elec. Inst. Corp. 
RELAYS, Mercury Tube 
Amer. Automatic Elec. 
American Inst. Co. 
Autocall Co 
Brown Inst. Co. 
Clare & Co. 
Struthers-Dunn 
General Controls Co. 


G-M Labs. 
Guardian Elec. Mfg. Co. 
H-B Elec. Co., Inc. 


Minneapolis- Honeywell 
Phila. Thermometer 
(Cont’d) 


RELAYS, Mercury Tube 
(Cont'd) 
Precision Therm. 


Ward Leonard Elec. Co. 
Weston Elec. Inst. Corp. 
RELAYS, Motor Driven 

Time Delay 

Advance Electric Co. 

American Inst. Co. 

Barber-Colman 

Betts & Betts 


Controls, Inc. 
Cramer & Co., 
Struthers-Dunn 
Friez & Sons 
General Elec. Co. 
Industrial Eng. Corp. 
Industrial Timer 

Monitor Controller Co. 
Paragon Electric Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 
Zenith Electric Co. 


RELAYS, Movable Coij A.C. 
Esterline-Angus Co. 
Genera] Elec. Co. 
Roller-Smith Co. 

Weston Elec. Inst. Corp. 


RELAYS, Overload 
Allen-Bradley Co. 
Allied Control Co. 

Amer. Automatic Elec. 
Autocall Co. 

Bunnell & Co. 

Burlington Inst. Corp. 
Cutler-Hammer, Inc. 
Struthers-Dunn 

Edison, Instrument Div. 
Electric Controller 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
Leach Relay Co. 

Penn Electric Switch 
Roller-Smith Co. 
Standard Elect. Prods. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. 


RELAYS, Permanent Mag- 
net Movable Coil 

Bunnell & Co. 
Esterline-Angus Co. 
General Elec. Co. 
Roller-Smith Co. 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp 


RELAYS, Photoelectric 
Advance Electric Co. 
Allied Control Co. 
American Inst. Co. 
Eby, Inc. 

Clare & Co. 

Continental Elec. Co, 
Cutler-Hammer, Inc. 
Dickson Co. 

Electronic Lab. 
Electronic Prod. Co. 

Ess Instrument Co. 
General Controls Co. 
General Elec. Co. 

G-M_ Labs. 

Leach Relay Co. 
Lipman Engg. Co. 
Lumenite Elec. Co. 
Photobell Corp. 
Photoswitch, Inc. 
Precision Therm. 
Rehtron Corp. 

Rubicon Co. 

Sigma Instruments, Inc. 
Tagliabua Mfg. Co. 
United Cinephone Corp. 
Ward Leonard Fiec. Co. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 


RELAYS, Polarized 
Allied Control Co. 
American Automatic Elec. 
Autocall Co. 
Struthers-Dunn 
Edison, Instrument Div. 
L. A. B. Corp. 

Miller Co., Bertrand F. 
Precision Therm. & Inst. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 


RELAYS, Power 
Allied Control Co. 
Amer. Automatic Elec. 

(Max. 10 Amps.) 

American Inst. Co. 
Automatic Switch Co. 
Struthers-Dunn 
Esterline-Angus Co. 
General Controls Co. 
General Elee. Co. 
Hagan Corp. 
H-B Electric 
Roller-Smith Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


RELAYS, Power Factor 
Esterline-Angus Co. 
. A. B. Corp. 
Westinghouse Elec. & Mfg. 


RELAYS, Resistance, D-c. 
Advance Electric Co. 
Allied Control Co. 
Autocall Co 
Automatic Electric Co. 
Bunnell & Co. 

Clare & Co., C. P. 
Cutler-Hammer, Inc. 
Dunn, Inc., Struthers 
Guardian Electric 
Leach Relay Co. 


Ine. 





For addresses, see pages I-107—1I-118 





RELAYS, Stepping 
Allied Control Co. 
Autocall Co. 

Automatic Electric Co. 
Dunn, Inc., Struthers 
G-M Laboratories, Inc. 
Guardian Electric 
Rolier-Smith Co. 
RELAYS, Telephone Auxi- 
liary Ringing 
Advance Electrie Co. 
Allied Control Co. 
American Automatic Elec. 
Autocall Co. 
Clare & Co. 
Struthers- Dunn 
Kellogg Switchboard 
Kurman Electric Co. 
Leach Relay Co. 
Western Electro-Mech. 

RELAYS, Temperature 

Autocall Co. 

Clare & Co., C. P. 

Dunn, Inc., Struthers 
Edison, Instrument Div. 
Friez & Sons 
Gleason-Avery, Inc. 

G-M Laboratories, Inc. 
Guardian Electric 

Leach Relay Co. 
Minneapolis- Honeywell 
Photobell Corp. 

Spencer Thermostat Co. 
Tagliabue Mfg. Co., C. J. 
United Cinephone Corp. 
Westinghouse Elec. & Mfg. 
Weston Electrical Inst. 

RELAYS, Thermal Time 
Delay 

Advance Electric Co. 

Allen-Bradley Co. 

Allied Control Co. 

American Automatic Elec. 

Am. Gas Accumulator 

American Inst. Co. 


Autocall Co. 

Automatic Temp. Control 
Betts & Betts 

Cramer & Co., Inc. 
Cutler-Hammer, Inc. 


Struthers-Dunn 

Eagle Signal Corp. 
Echo Electrical 

Edison, Instrument Div. 
Electric Controller 
Electronic Prod. Co. 
Friez & Sons, Jr. 

General Elec. Co. 
Guardian Elec. Mfg. Co. 
Industrial Eng. Corp. 
Magnetic Gauge Co. 
Paragon Electric Co. 
Perfex Corp. 

Photobell Corp. 

Precision Therm. 
Preferred Utilities Mfg. 
Roller-Smith Co. 

Spencer Thermostat Co. 
Ward Leonard Elec. Co. 
Weston Elec. Inst. Corp. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 
White-Rodgers Electric 


Zenith Electric Co. 
RELAYS, Time Delay (See 
Relays, Thermal Time 
Delay) 


RELAYS, Transformer 
(Low Voltage) 
Allen-Bradley Co. 
Allied Control Co. 
Automatic Electric 
Struthers-Dunn 
Eclipse Aviation 
Friez & Sons 
General Controls Co. 
Gleason-Avery, Inc. 
Guardian Elec. Mfg. Co. 
H-B Electric 
Industrial Eng. Corp. 
Miller Co.. Bertrand F. 
Minneapolis- Honeywell 
Paragon Electric Co. 
Penn Electric Switch 
Perfex Corp. 
Sigma Instruments, Inc. 
Ward Leonard 
Westinghouse Elec. & Mfg. 
White-Rodgers Electric 
RELAYS, Vacuum Contact 
American Automatic Elec. 
American Inst. Co. 
Edison, Instrument Div. 
RELAYS. Vacuum Tube 
Allied Control Co. 
American Inst. Co. 
Automatic Elec. 
Continental Elec. Co. 
Struthers-Dunn 
Eby, Inc. 
Electro- Medical Lab. 
Electronic Prod. Co. 
General Controls Co. 
General Elec. Co. 
G-M Labs. 
L. A. B. Corp. 
Lumenite Elec. Co. 
Metron Instrument 
Photobell Corp. 
Precision Therm. 
Sargent & Co. 
Sigma Instruments 
Tagliabue Mfg. Co. 
United Cinephone Corp. 
RELAYS, Voltage 
Advance Electric Co. 
Allen-Bradley Co. 
Allied Control Co. 
Autocall Co 
Automatic Elec. 
(Cont’d) 





RELAYS, Voltage ( 
Automatic Switch Co 
Barber-Colman 
Clare & Co., C. P. 
Cutler-Hammer, Inc 
Dunn, Inc., Struthers 
Eby, Inc., Hugh H. 
Esterline-Angus Co 
Ferranti Electric, In 
Hart Manufacturing ( 
Hathaway Inst. Co. 
Kurman Electric 
Leach Relay Co, 
Photobell Corp. 
Reliance Instrument 
Roller-Smith Co. 


Ward Leonard Electric Co, 


Triplett Electrical Ins 
Westinghouse Elec. & 
Weston Electrical Inst 
REMOTE-CONTROL 
EQUIPMENT 
Allen-Bradley Co 
Allied Control Co. 
American Automatic Elec 
Atlas Valve Co. 
Autocall Co 
Bailey Meter Co. 
Barber-Colman 
Bristol Co. 
Brooke Eng. Co. 
Brown Inst. Co. 
Builders Providence 
Clare & Co. 
Control Corp. 
Cutler-Hammer, Inc 
Davis Reg. Co. 
Elec. Indicator Corr 
Electrimatic Corp 
Electronic Lab 
Elsbert Mfg. Co 
Fischer & Porter 
Foxboro Co. 
General Elec. Co. 
Globe Industries 
Guardian Electric 
Hagan Corp. 
Hanlon-Waters, 
Hart Mfg. Co. 
Hays Corp. 
H.B Electric 
Illinois Eng. Co 
Infileo, Inc 
Kolisman Inst. Co. 
Kurman Electric Uo 
Mason-Neilan Regulator 
Minneapolis-Honeywell 
Perfex Corp 
Photobell Corp 
Pioneer Instrument 
Powers Regulator Co 
Republic Flow Meters 
Scientific Inst. Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
United Cinephone Corp 
Wheeico Instruments 
Zenith Electric Co 
REMOTE-METERING 
EQUIPMENT, ELEC- 
TRICAL 
Anderson Co. 
Andrew, Victor J 
Automatic Temp. Control 
Bristol Co. 
Brown Inst. Co. 
Builders- Providence 
Control Corp 
Elec. Indicator Corp 
Elec. Tachometer Corp 
Esterline-Angus Co 
Fischer & Porter 
Foxboro Co. 
General Elec. Co. 
W. & L. E. Gurley 
Kellogg Switchboard 
Kurman Electric Co 
L. A. B. Corp. 
Leeds & Northrup Co 
Mason-Neilan Regulator 
Moisture Register Co 
Morey & Jones, Ltd 
Pioneer Instrument 
Republic Flow Meters 
Tagliabue Mfg. Co. 
Therm-Electric Meters _ 
Westinghouse Elec. & Mfg 
REMOTE-METERING 
EQUIPMENT, HY 
DRAULIC 
Builders- Providence 
Infilco, Inc. 
Leupold & Stevens 
Westinghouse Elec. & 
REMOTE-METERING 
EQUIPMENT, PNEU 
MATIC 


Inc 


Meter C 


Brown Inst. Co. 
Builders-Providence 
Foxboro Co. 
Mason-Neitan Regula 
Taylor Inst. Cos. 
RESISTANCE LOAD 
EQUIPMENT 
De Jur-Amsco 
Eastern Specialty 
Hardwick, Hindle, |! 
International Resista 
Precision Resistor C 
Shallcross Mfg. 
Ward Leonard 
RESISTANCES 
Allen-Bradley ‘ 
Automatic El 
Beck Bros. 
Central Scientific 
Clarostat Mfg. Co 
Cutler-Hammer, Ir 
Daven Co. 
(Cont’d 
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For use 
in 
Aviation, 
Marine & 


RECEIVER 







REMOTE CONTROL 


Sperry ’'s 
HYDRAULIC 


“EXACTOR CONTROL" 


assures 


the smallest movement being 
transmitted over long distances 


without backlash 


Installation simple, quick, economical 








SINGLE TUBE REPLACES: 


Cables, Turnbuckles 
Pulleys, Bellcranks 
Push Rods, etc. 
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SPERRY PRODUCTS, INC. 


Hoboken, N. J. 













Standard 
on U.S. 
Army Air 


— Corps 


TRANSMITTER 














Test 
Stands 












< 
os® 


bd 
© The 





Name 
for 
TIME-DELAY RELAY 








An instantaneous recycling unit giving 





a delay interval ranging from a frac- 





tion of a second to several minutes, 





for use in electrical apparatus and 





equipment. 






Positive, snap-action contacts, normal- 





ly open, normally closed, or both. 





Single or double-pole. Offers a diver- 
sity of timing effects by different 







circuit combinations. Simple field ad- 
justment. Unaffected by dust, tem- 
perature, humidity or voltage fluctua- 
tions, 








Write Today for Bulletin N-4. 






AMERICAN GAS 
ACCUMULATOR CO. 
Electrical Division 


ELIZABETH * NEW JERSEY 
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This CLARE Relay 
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300 0 
¢.P. CLARE! 


Clare Type K d.c. Relay 





w One sure cure for space and weight 
headaches of design engineers is the Clare 
Midget Relay that will doa Goliath’s job. 
Four reasons why this Clare Relay pos- 
sesses tremendous stamina... four rea- 
sons for specifying it in your instrument 
applications: 1. Spring pile-up insula- 
tors are of heat treated Bakelite. Have 
minimum cold flow and low moisture ab- 
sorption content. 2. Contacts are overall 
welded to nickel silver springs. 3. Spring 
bushing insulators of strong, hard, long 
wearing Bakelite rod. 4. Armature assem- 
bly single or double arm. Stainless steel 
shaft. Heel piece, coil core and armature 
of magnetic metal carefully annealed. 
Write for catalog and data book, C. P. Clare 
and Co., 4719 W. Sunnyside Ave., Chicago. 
Sales Engineers in all Principal Cities. 


Cable Address: CLARELAY. 


CLARE RELAYS 


“CUSTOM-BUILT” Multiple Contact Relays 
for Electrica!, Electronic and Industrial Use 


Please mention THE 1943 INSTRUMENTS INDEX when writing 






BRISTOL’S 
METAMETER 


7 , 
Offered for remote measure 
ment {any distance} 


sure, flow, temperature 






uid level, motion and 
position, voltage, currer 
power, totalized power 

and reactive volt amperes. 
Transmission may be ove 
telephone circuits, priva 
wires, or Carrier current chan 
nels. Also remote automatic 
control. The Bristol Co., | 13 
Bristol Road, Wate 
Conn. 


BRISTOL 


ssh 


ENGINEERS PROCESS CONTROL 
FOR BETTER PRODUCTS AND PROFITS 




























RESISTANCES to RHEOSTATS 


SHALLCROSS 
INSTRUMENTS 


ore tools of War-Time Production covering a 



















wide range of activity. Shallcross Engineers 
have much experience in the design and con- 

struction of specialized equipment. Submit your 
i problem to Shallcross .. . and if your project is 
a part of the War Effort we will find time to 


determine the correct answer. Dept. D. 16 





S HALLCROSS MFG. CO. 
COLLINGDALE, PENNA. 





For addresses, see pages I-107—I-118 


RESISTANCES (Cont'd 
General Radio Co. 
Instrument Resistors, 
International Resistance 
Mallory & Co. 

Ohmite Mfg. Co. 
Precision Resistor Co. 
Rubicon Co. 
Sensitive Research 
Shalicross Mfg. Co. 

Ward Leonard 

RESISTORS, Adjustable 

De Jur-Amsco 

Mallory & Co 

Ohmite Mfg. Co. 

Ward Leonard Electric Co. 


RESISTORS, Carbon Com- 


Inst. 


pression 
Allen Bradley Co. 
Beck Bros. 
International Resistance 


Le Carbone Co., Inc 
Nat’] Carbon Co., Inc. 
Ohio Carbon Co 

O. 8. Peters 

Speer Carbon Co. 
Welch Mfg. Co. 


RESISTORS, High Fre- 
quency 

Beck Bros. 
Daven Co. 
General Radio Co. 
Hardwick, Hindle, Inc. 
Instrument Resistors, Inc 
International Resistance 
Leeds & Northrup Co. 
Mallory & Co. 
Measurements Corp. 
Ohmite Mfg. Co. 
Shallcross Mfg. Co. 
Ward Leonard Electric Co. 


RESISTORS, High Voitage 
Beck Bros. 
Clarostat Mfg. Co. 
Hardwick, Hindle, Inc. 
Instrument Resistors, Inc 
International Resistance 
J B L Instrument Co. 
Ohmite Mfg. Co. 
Shalicross Mfg. Co. 
Ward Leonard Electric Co. 


RESISTORS, Manganin 
Beck Bros. 
Daven Co. 
De Jur-Amsco 
General Radio Co. 
Gray Instrument Co. 
Hardwick, Hindle, Inc 
Instrument Resistors, Inc 
Leeds & Northrup Co. 
Ohmite Mfg. Co. 
Rubicon Ce. 
Shallcross Mfg. Co. 


RESISTORS, Molded 
Allen-Bradley Co. 
Beck Bros. 
Clarostat Mfg. Co. 
International Resistance 
Muter Co. 
Triplett Electrical Inst. 


RESISTORS, Standard 
(See Standards, Re- 
sistance) 


RESISTORS, Variable 
Allen-Bradley Co. 
Beck Bros. 
Clarostat Mfg. Co. 
Cutler-Hammer, Inc, 
De Jur-Amsco 
General Radio Co. 
Gray Instrument Co. 
Hardwick, Hindle, Inc. 
Instrument Resistors, Inc 
International Resistance 
Leeds & Northrup Co. 
Mallory & Co. 
National Electric Control. 
Ohmite Mfg. Co. 
Rex Rheostat Co. 
Rubicon Co. 
Shallcross Mfg. 


RESISTORS, Wire Wound 
Automatic Elec 
Beck Bros. 
Biddle Co., Jas. G. 
Clarostat Mfg. Co. 
Cutler-Hammer, Inc. 
Daven Co. 
De Jur-Amsco 
General Radio Co. 
Gray Instrument Co. 
Hardwick, Hindle, Inc. 
Instrument Resistors, Inc 
International Resistance 
Leeds & Northrup Co. 
Mallory & Co. 
Muter Co. 
National Electric Control. 
Ohmite Mfg. Co. 
Rex Rheostat Co. 
Rubicon Co. 
Shallcross Mfg. Co. 
Triplett Electrical Inst. 
Ward Leonard Electric Co. 


RHEOSTATS, Battery 
Charging 
Allen-Bradley Co 
Beck Bros. 
Cutler- Hammer, 
De Jur-Amsco 
Hardwick, Hindle, Inc. 
International Resistance 
National Elec. Controller 
Ohmite Mfg. Co. 
Rex Rheostat Co. 
Schaefer Bros. Co 
Ward Leonard Elec. Co. 


Inc 


% A leading concern in the hearing 
aid field, noted for its technical pro 
ficiency, needed just one component 
to perfect its audiometer or ele 
tronic instrument designed to dete! 
mine the extent and nature ol 
hearing impairment. A special at 
tenuator was required—one with 
continuous and tapped windings 
properly combined, providing crit 
cal incremental steps with resis 
ance values between. 


The problem soon came to Cla 
stat—as do most “can’t be done” jobs. 
Clarostat engineers soon evolve 
the intricate attenuator here shown 
And Clarostat skilled workers, p! 
vided with winding equipment s¢ 
ond to none, produced these s} 
cial controls. Which simply mea! 
to you: 


* Submit that problem to.. 








CLAROSTAT MFC. C0., Inc - 285-7 N. Gu St., Brooklyn 
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SBE Ie ET BE St 


N the manufacture of precision instruments for 

the Armed Forces we strive for short cuts in 
production—but not in quality. There can be no 
expediency, no compromise, no half-way measures. 
The success of the bomber’s mission depends as 
much upon the efficiency of the instruments as it 
does upon the skill of the officers and men. 


Meeting the specifications of 
the United States Armed Forces 


is in itself an eloquent testimonial to the quality 
of DeJur meters, potentiometers and rheostats. 
However, we do not rest upon these laurels alone. 
Behind DeJur workers is the stern tradition of 
New England... honesty of craftsmanship, pride 
of skill, the deep, personal delight in doing a job 


and doing it better than anyone else—anywhere. 


SHELTON, CONNECTICUT 


Manufacturers of DeJur Meters, Potentiometers, Rheostats and 
other Precision, Quality Electrical Instruments 


Please mention THE 1948 INSTRUMENTS INDEX when writing 





RHEOSTATS to SCALES 








THE NEW MODEL 5 6 0 


INDUSTRIAL ANALYZER 


MEASURES 
A.C. Current up to 








9 FOXHURST ROAD, BALDWIN, L. I., N. Y. 




















No tilting and 
dragging of the 
slider. Smooth op- 
eration. Accurate 
adjustment. 





protective housing. 
No back lash. An- 
gle of rotation: 
330 deg. With 
dial. 2 sizes — 500 
and 825 Watt. 











with or without 


housing. 


for switchboard 
with or without 
housing. 
Space saving design. 
heat dissipation. 


deg. 
825 Watt. 

















ROTARY DRIVE 
RHEOSTATS 

mounting 
protective 
Cemented winding. 
Good 
No back 
lash. Angle of rotation: 330 
Single Units—500 and 


VERTICALLY MOUNTED 
RHEOSTATS 

with or without rotary drive, 

protective 























Volts, Ohms and Amperes. 


to absolute minimum . 


x 414”; Shipping weight 7 


SUPERIOR INSTRUMENTS CoO. 
Dept. I, 227 Fulton St., New York, New York 





30 AMPERES 
ae | ee A.C. and D.C. Volts 
nee | ‘ up to 
7 1500 VOLTS 
pee ee ee Resistances up to 
ADJUSTABLE RESISTORS SLIDE-CONTACT RHEOSTATS 2500 OHMS 
with and without protective hous- | With and without protective hous- x — port 
ing. Cemented with heat, oil, ms. Laminated Comsact brush edt gen 
: 1 “ee 2 with self -lubricating contacts. contained 1 \ 
acid and solvent resisting cement. 6 sizes — 120 different units. standard dry ce 
6 sizes— from 220 up to 1000 From .33 to 40,000 Ohms, from no external 
watt. .08 to 25 Amps. of current requir 
2e~T rE . . , W All calibrations 
PROTECTED TABLE ROTARY wehbaal discal 
RHEOSTATS eitarars meter—no computa 
protect the user with poe eisai ‘ de . tions or charts 
and the rheostat. Designed to meet War Time Requirements the MODEL 560 


quickly and accurately enables the 3 basic electrical measurements 
Features are — same scale used for 
both A.C. and D.C. Voltage measurements, separate tip jacks for 
each individual range reduces possibility of damaging the meter 
. the basic 30 Ampere range may be ex- 
tended by use of an external transformer — resistances as low as 
1/10th of an Ohm can be easily read. 


SPECIFICATIONS 
5° A.C. VOLTAGE RANGES: 0 to 60/150/300/600/1500 Volts 
5 D.C. VOLTAGE RANGES: 0 to 60/150/300/600/1500 Volts 
A.C. CURRENT: 0 to 30 Amperes (may be extended by use of an 
external transformer) 
LOW RESISTANCE RANGE: 0 to 250 Ohms 
HIGH RESISTANCE RANGE: 0 to 2500 Ohms 


MODEL 560 comes housed in hand-rubbed wooden 
cabinet complete with portable cover, self-contained $ Al) 
battery, test leads and instructions, Size 81/4” x 7” 4 


Net Price 


pounds. 











FISCHER & PORTER 


ROTAMETER 








FOR LABORATORY USE 


A handy, portable rotameter is 
available for flow rate measure- 
| ment of gases and liquids in the 
| laboratory. More accurate and 
wider in range than capillary tube 
or orifice. Also. reads directly in 
terms of flow rate. 
Ask for Bulletins 3!-D and 30-C 
| FISCHER & PORTER CO. 


23 COUNTY LINE ROAD 
HATBORO PENNSYLVANIA 
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RHEOSTATS, Laboratory 


Allen-Bradley Co. 
American Inst. Co. 
Beck Bros. 

Biddle Co., Jas. G. 

De Jur-Amsco Corp. 
Central Scientific Co. 
Chicago Apparatus Co. 
Eastern Specialty Co. 
General Radio Co. 

G-M Labs. 

Hardwick, Hindle, Inc. 
Mallory & Co. 

National Elec. Controller 
Ohmite Mfg. Co. 

Rex Rheostat Co. 
Rubicon Co. 

Schaefer Bros. Co. 
Ward Leonard Elee. Co. 


RHEOSTATS, Meter Test- 
ing 
Allen-Bradley Co. 
Beck Bros. 
Biddle Co., Jas. G. 
De Jur-Amsco Corp. 
Eastern Specialty Co. 
Hardwick, Hindle, Inc. 
International Resistance 
Leeds & Northrup 
National Elec. Controller 
Ohmite Mfg. Co. 
Shalicross Mfg. 
Ward Leonard Elec. Co. 


RHEOSTATS, Silde Wire 
Beck Bros. 
Biddie Co., Jas. G. 
Central Scientific Co. 
Chicago Apparatus Co. 
General Radio Co. 
Hardwick, Hindle, Inc. 
G-M Labs. 
Leeds & Northrup 
National Elec. Controller 
Rex Rheostat Co. 
Rubicon Co. 
Shalicross Mfg. Co. 
Ward Leonard Elec. Co. 


RIDEOMETERS, RIDE 
COMFORT Recorders & 
Riding-Quality Instru- 
ments 

Commercial Engg. Labs. 
impact Register Co. 
Jaeger Watch Co. 
Sperry Products, Inc. 
Waugh Laboratories 


RULES, Adjustable Curve 
(See Drawing Instru- 
ments) 


RULES, Aluminum 
Keuffel & Esser Co. 
Lufkin Rule Co. 
Warren-Knight Co 

RULES, Brass 
Bliss & Co. 

Lufkin Rule Co. 

Mico Instrument Co 
Starrett Co. 
Warren-Knight Co 

RULES, Caliper 

Glogau & Co. 
Lufkin Rule Co. 
Millers Falls Co. 
Starrett Co. 
Union Tool Co. 
Warren-Knight Co. 
RULES, Drafting Room 
(See Drawing Instru- 
ments) 


RULES, Folding 


Lufkin Rule Co. 
Post Co., Frederick 
Speidal & Co. 
Starrett Co. 
Warren-Knight Co. 

Weber Co. 

RULES, Glass 
Fish-Schurman Co. 
Glass Engraving Co. 
Mico Instrument Co. 


RULES, Parallel 
Bliss & Co. 
Dietzen Co. 
Hamilton Mfg. Co. 
Keuffel & Esser Co. 
Negus, T. S. & J. D. 
Speidel & Co. 
Warren-Knight Co. 
White Co., Inc 
Weber Co. 


RULES, Precision Standard 
Gaertner Scientific Corp. 


RULES, Shrinkage 
Keuffel & Esser Co. 
Lufkin Rule Co. 
Speidel & Co. 
Starrett Co. 
Warren-Knight Co. 
Weber Co. 


RULES, Slide (See Draw- 
ing Instruments) 


RULES. Slide, Psychrom- 
etric 
Friez & Sons 


For addresses, see pages 1-107—1I-118 


RULES, Steel 
Kern (0. 
Keuffel & Esser Co. 
Lufkin Rule Co. 
Mico Instrument Co. 
Millers Falis Co. 
Scherr Co., Inc. 
Speidel & Co. 
Starrett Co. 
Union Tool Co. 
Warren-Knight Co 
Weber Co. 


RULES, Wood 
Henschel & Co. 
Keuffel & — Co. 


Speidel & Co. 
Warren-Knight Co. 
Weber Co. 


RUNNING TIME TOTAL- 
IZERS 


Cramer & Co., Ine. 
Elec. Tachometer Corp. 
Jaeger Watch Co. 
Production Instrument 


SACCHARIMETERS 
Akatos, Inc. 
Bausch & Lomb Ost. 
Central Scientific Co. 
Eimer & Amend 
Jarrell-Ash Co. 
Kimble Glass 
Moeller instrument Co. 
Rieker Inst. Co. 
Sargent & Co. 
Trerice Co. 


SACCHAROMETERS 
Central Scientific Co. 
Eimer & Amend 
Fleischhauer & Son 


Moeller Instrument Co. 
Precision Therm. & Inst 
Rascher & Betzold 
Rieker Inst. Co. 

Ruehfel Co. 

Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Wagner & Son 


SALINITY INDICATORS 
Bendix Marine Products 
Central Scientific Co. 
Eimer & Amend 
Engineering Labs., Inc. 
Fleisohhauer & Son 


(Cont'd) 


INDICATORS 


4 . Mfg. Co., Inc 
H-B Inst. Co. 
Leeds & Northrup Co. 
MeNab of Bridgeport 
Moeller Inst. Co. 
Precision Therm. & Inst 
Rascher & Betzold 
Rubicon Co. 
Ruehfel Co. 
Schultheis Corp 
Scientific Inst. Co 
Tagtabue Mfg. Co 
Taylor inst. Cos. 
Trerice Co. 
Westinghouse Elec. & Mfr 
SALINOMETERS (Se 
Salinity tndieators) 
SAMPLER, Boiler Water 
Natl. Aluminate Corp. 
SAMPLERS, Ol! 
Braun Corp. 
Central Scientific Co 
Pgh. Equitable Meter 
Precision Scientific 
Refinery Supply Ce 
Scientific Glass Apparatus 
Tagiiabue Mfg. Ce 
SAMPLERS, Oil Bettom- 
| 


hole 
Ruska & Co.. Inc 
SAMPLERS, Sewage 
Builders- Providence 
Central Scientific Co 
Infileo, Inc 
Precision Scientific 
Scientific Glass Apparatus 
SAMPLERS, Silt 
Central Setentifie C 
SCALES (See also object 
of measurement) 
SCALES, Antimony Tost 
Howe Scale Co 
Seederer-Kohlbusch ne 
Troemner, Henry 
SCALES, Automatic 
Automatic Scale Co 
Buffalo Scale Co 
Chatilion & Sons 
Exact Weight Scale 
Fairbanks, Morse & 
Gump Co. 
Howe Scale Co. 
ternational Bus 
Jacobs Bros. Co 
Kron Co. 
Merrick Scale Mfe 
Richardson Scale 
Schaffer Poidomet 
Streeter-Amet Co 
Toledo Scale Co. 
Triangle Package * 
Triner Sales Co 
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WEIGHT PRINTERS, 





KRON 


WEIGHT CONTROL AND FORCE 
MEASUREMENT INSTRUMENTS 


ENGINEERED APPLICATIONS 


Our engineering staff has designed literally hundreds of engineered 
applications of KRON Scales of all types for special processes and 
unusual weight control problems. 
KRON SCALES ARE BUILT IN CAPACITIES FROM 50 to 46,000 Ibs. 
KRON LEVERS are so designed that they can be adapted for prac- 
tically any size or shape of platform, hopper or tank. KRON dials 
can be furnished with or without tare beams on column and also 
with cabinet having one to seven increments of unit weights. 


RECORDING DEVICES, 


CELLS, MERCURY or MAGNETIC SWITCHES, VARIABLE CAPACI- 
TANCE CONTROL, and many other accessories and control systems 
can be supplied for engineered applications. 


The KRON CO. 


Offices in all principal cities 


DYNAMOMETER 


Control Cable 


BRIDGEPORT 
CONNECTICUT 





Our latest— 


KRON 
DRAW BAR 


SCALE 
for 
Aircraft 


Testing 





PHOTO-ELECTRIC 








SCALES, Bag Filling 
Automatic Scale Co, 
Exact Weight Scale Co. 
Fairbanks, Moore & Co. 
Gump Co. 

Jacobs Bros. Co. 

Kron Co. 

Richardson Scale Co. 
Toledo Scale Co. 
Triangle Package Mach. 


SCALES, Basis Weight 
Amthor Testing Inst. Co. 
Becker, Inc., Christian 
Buffalo Scale Co. 

Exact Scale Co. 

Howe Scale Co. 

Kron Co. 
Seederer-Kohlbusch 
Thwing-Albert Instrument 
Toledo Scale Co. 

Torsion Balance Co. 
Triner Sales Co. 


SCALES, Bulk Weighing 
Becker, Ine., Christian 
Buffalo Scale Co. 
Chatillon & Sons 
Exact Weight Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co. 

Jacobs Bros. Co. 

Kron Co. 

Merrick Scale Mfg. 
Richardson Scale Co. 
Schaffer Poidometer Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
Torsion Balance Co. 
Triangle Package Mach. 
Triner Sales Co. 
Troemner, Henry 


SCALE, Cement Batehing 


Buffalo Scale Co. 
Exact Weight Scale Co. 


Fairbanks, Morse & Co. 
Howe Scale Co. 
Kron Co. 


Richardson Scale Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
Triner Sales Co. 


SCALES, Checking 
Becker, Ine., Christian 
Buffalo Scale Co. 
Chatillon & Sons 
Exact Weight Seale Co. 
Psirbanks, Morse & Co. 
Jacobs Bros. Co., Ine. 
Kron Co 


Merrick Scale Mfg. Co. 
Richardson Scale Co. 
Toledo Seale Co. 
Torsion Balance Co. 
Triner Sales Co. 








SCALES, Classifying 


Chatillon & Sons 

Exact Weight Scale Co. 
Jacobs Bros. Co., Inc. 
Kron Co. 

Merrick Scale Mfg. Co. 
Toledo Scale Co. 
Triner Sales Co. 


SCALES Computing 


Ss 


Amtho. Testing inst. 

Exact Weight Scale 

International Bus. Maeh. 

Jacobs Bros., Inc. 

Toledo Scale ©o. 

Triner Sales Co. 

CALES, Continuous 
Weighing 

Buffalo Scale Co. 

Builders-Providence 

Exact Weight Scale Co. 

Fairbanks, Morse & Co 

Gump Co. 

Jacobs Bros. Co. 

Jeffrey Mfg. Co. 

Kron Co. 

Merrick Scale Mfg. Co. 

Richardson Scale Co. 

Schaffer Poidometer Co. 

Streeter-Amet Co. 

Toledo Scale Co. 

Triangle Package Mach. 

United Cinephone Corp. 


SCALES, Conveyor 


Builders- Providence 
Exact Weight Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co. 
International Bus. Mach. 
Kron Co. 

Merrick Scale Mfg. Co. 
Richardson Scale Co. 
Schaffer Poidometer Co. 
Streeter-Amet Co. 
Toledo Scale Co. 


SCALES, Counting 


Amthor Testing Inst. Co. 
Buffalo Scale 4 
Chatillon & Sons 

Exact Weight Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co. 
International Bus. Mach. 
Jacobs Bros. Co. 

Kron Co. 
Seederer-Kohlbusch 
Toledo Scale Co. 

Triner Sales Co. 

United Cinephone Corp. 


SCALES, Crane 





Buffalo Scale Co. 
Chatilion & Sons 
Fairbanks, Morse & Co 
flowe Scale Co. 

Kron Co. 


Martin Decker Corp. 








SCALES, Dairy 

Becker, inc., Christian 
Buffalo Scale Co. 
Central Scientifie Co. 
Chatillon & Sons 

Exact Weight Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co. 
Humboldt Mfg. Co. : = 
International Bus. Mach ——— 
Jacobs Bros. Co. = 





Toledo Scale Co. 


SCALES, Differential = 
Chatillon & Sons == 
Exact Wei . ae 


ron Co. 
Thwing-Albert Instrument = 
SCALES, Drawing (See = 
Drawing Instruments) = 
SCALES, Dump : 
Buffalo Scale Co. 
Exact Weight Scale Co. 
Fairbanks, Morse & Co 
Howe Scale Co. 
Kron Co. 
Toledo Scale Co. 
SCALES, Dynamometer 
Central Scientific Co. 
Chatillon & Sons 





Send for Catalog and 


Dillon & Co. 

Exact Weight Scale Engineering Manual No. 40 
Fairbanks, Morse & Co ee 

Howe Scale Co. Write on company letter- 
Kron Co. : 


head for complete 96-page 
book—gives helpful infor- 
mation and engineering 
data on the selection and 
application of Rheostats, 
Resistors, Chokes and Tap 
Switches. 


Martin Decker Corp. 
Seederer-Kohlbusch, Inc. 
Toledo Scale Co 
SCALES, Estimating 
Exact Weight Scale Co. 
Jacobs Bros. Co. 
Seederer-Kohlbusch, Inc. 
Troemner, Henry 
SCALES, Grain & Seed 
Testing 
Amthor Testing Inst. Co. 
Automatic Scale Co. 
Becker, Inc., Christian 
Buffalo Scale Co. 
Central Scientific Co. 
Chatillon & Sons 


OHMITE MANUFACTURING CO. 
4886 FLOURNOY ST., CHICAGO 


Howe Scale Co. 
Jacobs Bros. ©o. 


(Cont’d) 


OHMITE 


Resistance Units 


The basic design and construction features 
of Ohmite Rheostats and Resistors have 
been tested and proved through years of 
service in critical applications. The exten- 
sive range of types and sizes makes them 
more readily applicable to almost every re- 
quirement. And the experience of Ohmite 
Engineers is especially helpful in selecting 
the right units for each need. This is well 
worth remembering when producing in- 
struments for today—and tomorrow. Many 
stock types. Units produced to Govern- 
ment specifications or engineered for you. 
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OHMITE 


Rheostats Resistors 
Tap Switches 












































































































For addresses, see pages 1-107—I-118 
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SCALES to SPECIFIC GRAVITY 


CHATILLON 


PRECISION SPRINGS 








JOHN 


89 CLIFF STREET 


SCALES, Grain 
Testing (Cont'd 
Kron Co 
Newark Scale Works 
Richardson Scale Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
Torsion Balance Co. 


Triangle Package Mach 


Triner Sales Co. 
Troemner. Henry 
SCALES, Hopper 
Buffalo Scale Co. 
Chatillon & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co. 
Gump Co 
Howe Scale Co. 
Jacobs Bros. Co. 
Kron Co 
Richardson Scale Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
SCALES, Laboratory 
Becker, inc., Christian 
Buffalo Scale Co. 
Central Scientific Co. 
Chatilion & Sons 
Chicago Apparatus Co. 
Exact Weight Scale Co. 
Fairbanks, 
Fisher Scientific Co. 
Howe Scale Co. 
Humboldt Mfg. Co. 


International Bus. Mach. 


Jacobs Bros. Co. 
Microchemical Service 
Newark Scale Works 


Seederer-Kohlbusch, Inc. 


Toledo Scale Co. 
Torsion Balance Go. 
Treemner, Henry 
SCALES, Larry Car 
Buffalo Scale Co. 


Kron Co. 

Richardson Scale Co. 

Streeter-Amet Co. 

Toledo Scale Co. 
SCALES, Liquid 

Jacobs Bros. Co., Inc. 

Merrick Scale Mfg. 

Richardson Scale Co. 
Less of vee 

ecker, Inc., Chri 
Buffalo Scale Co. 


Exact gg Seale Co. 


Jacobs Bros. 
Kron Co 


Free Cen Inc. 


Streeter-Amet Co 
Toledo Scale Co. 
Torsion Balance Co. 
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& Seed 


Morse & Co. 


. and spring metals of all: 


types, including the famous 
Iso-Elastic, temperature com- 
pensating, spring metal. This 
unique spring metal retains 
unvarying elasticity with 
changes in temperature, has 
low drift and high stability. 
Send for special Iso-Elastic 


bulletin. 


*ISO-ELASTIC SPRINGS 
(Temperature Compensating) 


Used for springs of all types, elastic mem- 
bers, constant frequency tuning forks, 


delicate suspensions, 


and instruments 


subject to temperature extremes. 


SPRING DIVISION 


SINCE 1635 


NEW 


SCALES, Measuring 
Automatic Scale Co. 
Howe Scale Co. 

Kron Co. 
Richardson Scale Co. 
Triner Sales Co. 


SCALES, Over & Under 
Becker, Inc., Christian 
Buffalo Scale Co. 

Exact 
Fairbanks, Morse & Co 
Howe Scale Co. 


International Bus. Mach. 


Jacobs Bros. Co. 
Moisture Register Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
Torsion Balance Co. 
Triner Sales Co. 
Troemner, Henry 


SCALES, Packaging 
Automatic Scale Co. 
Becker, Inc., Christian 
Exact Weight Scale Co. 
Fairbanks, Morse & Co. 
Gump Co. 

Howe Scale Co. 

ron Co. 

International a. Mach. 
Jacobs Bros. Co. 
Pneumatic Scale Corp. 
Richardson Scale Co. 
Toledo Scale Co. 
Torsion Balance Co. 
Triangle Package Mach. 
Triner Sales Co. 
Troemner, Henry 


SCALES, Platform 
Becker, Inc., + tees 


Exact Weight Scale Co. 
Fairbanks, Morse & Co. 


Humboldt Mfg. Co. 
International Bus. Mach 
Knowles Scale Works 
Kron Co. 

Streeter-Amet Co. 
Toledo Scale Co. 
Torsion Balance Co. 
Triner Sales Co. 


SCALES, Portable 
Black & Decker 
Buffalo Scale Co. 
Central Scientific Co. 
Chatilion & Sons 
Exact Weight Scale 
Fairbanks, Morse & Co. 
(Cont’d) 





Weight Scale Co. 


CHATILLON E SONG 


,ec) | Oe ee 





SCALES, Portable 
(Cont'd) 

Gump Co. 
Howe Scale Co. 
International Bus. Mach 
Jacobs Bros. Co. 
Knowles ScaJe Works 
Kron Co. 
Richardson Scale Co. 
Toledo Scale Co. 
Triner Sales Co. 


SCALES, Predetermined 
Weight 


Becker, Inc., Christian 
Buffalo Scale Co. 

Exact Weight Scale Ce. 
Fairbanks, Morse & Co. 
Gump Co. 

Howe Scale Co. 
International Bus. Mach 
Jacobs Bros. Co. 
Merrick Scale Mfg. Co. 
Richardson Scale Co. 
Schaffer Poidometer Co. 
Seederer-Kohibusch, Inc. 
Streeter-Amet Co. 
Toledo Scale Co. 
Torsion Balance Co. 
Triner Sales Co. 


SCALES, Recording 
Buffalo Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co. 

Kron Co. 

Merrick Scale Mfg. Co. 
Richardson Scale Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
Wallace & Tiernan 


SCALES, Remote Indicating 


Merrick Scale Mfg 
Toledo Scale Co. 


SCALES, Rolling Mill 


Buffalo Scale Co. 
Fairbanks, Morse & Co. 
Howe Scale Co. 

Kron Co. 

Streeter-Amet Co. 
Toledo Scale Co. 


SCALES, Sacking 
(See Scales, Bag-filing) 


SCALES, Selecting 
Exact Weight Scale 
Merrick Scale Mfg. 
Toledo Scale Co. 
United Cinephone Corp. 


SCALES, Solder Test 


Central Scientific Co. 
Exact Weight Scale 
Seederer-Kohlbusch, Inc 
Troemner, Heary 





For addresses, see pages 1-107—I-118 


SCALES, Steel 
Exact Weight Scale 


Fairbanks, Morse & Co. 
Howe Scale Co. 
Kron Co, 


Lufkin Rule Co. 
Streeter-Amet Co. 
Toledo Scale Co. 


SCALES, Testing 
Becker, Inc., Christian 
Buffalo Scale Co 
Chatillon & Sons 
Exact Weight Scale 
Gump Co. 

Howe Scale Co. 
Humboldt Mfg. Co. 
Jacobs Bros. Co. 
Kron Co. 

Newark Scale Works 
Toledo Scale Co. 
Torsion Balance Co. 


SCALES, Textile 
Becker, Inc., Christian 
Buffalo Scale Co. 
Exact 
Fairbanks, Morse & Co. 
Howe Scale Co. 
Internationa] Bus. 
Kron Co 
Sax] Instrument Co. 
Seederer-Kohlbusch, Inc. 
Streeter-Amet Co. 
Suter, Alfred 
Toledo Scale Co. 
Torsion Balance Co. 
Triner Sales Co. 


SCALES, Track 
Buffalo Scale Co. 


Mach. 


Fairbanks, Morse & Co. 
Howe Scale Co. 
Kron Co. 


Streeter-Amet Co. 
Toledo Scale Co. 
SCALES, Truck 
Black & Becker 
Buffalo Scale Co. 
Exact Weight Scale Co 
Fairbanks, Morse & Co 
Howe Scale Co. 
Streeter-Amet Co. 
Toledo Scale Co. 
SCALES, Water Meter 
Altender & Sons 
Exact Weight Scale 


Fairbanks, Morse & Co. 
Jacobs Bros. Co 
Kron Co. 


Toledo Scale Co. 


SCALES, Yardage 
Amthor Testing Inst. 
Brown & Sharpe 
Buffalo Scale Co. 
Exact Weight Scale 
Fairbanks, Morse 
Howe Scale Co. 
International Bus. 
Kron Co. 

Toledo Scale Co. 


SCREENS, Solar Projecting 
Fecker, J. W. 


coneens. X-Ray Fluoro- 


scopic 
General Electric X-Ray 
Kelley-Koett Mfg. Co. 
Patterson Screen Co. 

Westinghouse X-Ray Co. 


SCREENS, X-Ray Intensi- 
fying (See Screens X- 
Ray Fiuoroscopic) 


SEED SIEVE SETS 
Ballauf Mfg. Co. 


SEGER CONES (See Cones, 
Pyrometric) 


SEISMOGRAPHS 
Akatos, Inc. 
Alpha Instrument Co. 
American Inst. Co. 
Am. Telescope Labs. 
Consolidated Engg. 
Engineering Labs., Inc. 
Geophysical Instrument 
Heiland Research Corp. 
Mico Instrument Co. 
Miller Corp., Wm. 


SELF-OPERATING CON- 
TROLLERS & REGU- 
LATORS, AUTOMATIC 

Am. Automatic Elec. 
American inst. Co. 
Arca Regulators, Inc. 
Bailey Meter Co. 
Bastian-Blessing 
Belfield Co. 

Betts & Betts 
Brooke Engineering 
Brown Inst. Co. 
Cutler-Hammer, Inc. 


& Co. 
Mach. 


Elec. Indicator Corp. 
Fischer & Porter 
Hanlon-Waters, Inc. 
Lammert & Mann Co. 
Leeds & Northrup Co. 
Leslie Co. 

Leupold & Stevens 
Masen-Neitan Regulator 
Minneapelis- Honeywell 
Partlow Corp. 

Penn Electric Switch Co 
Perfex Corp. 
Ruggles-Klingemann 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
United Transformer 
Wheelco Instruments 





Weight Scale Co. 


SERVO-MOTORS, Electric 


Motor 
Brown Inst. Co. 
Eclipse Aviation 


General Regulator Corp. 


L. A. B. Corp. 
Minneapolis- Honeywell 
SERVO-MOTORS, Electric 

Solepoid 


Brown Inst. Co. 
Eclipse Aviation 
Ruggles-Klingemann 


SERVO-MOTORS, Hy- 
draulic 
Askania Regulator Co. 
Eclipse Aviation 


General Regulator Corp. 
Hagan Corp. 
Mason-Neilan 
Ruggles-Klingemann 


SERVO-MOTORS, Me- 


chanical 
Hagan Corp. 


SERVO-MOTORS, Pneu- 


matic 
Askania Regulator Co. 
Brown Inst. Co. 
Hagan Corp. 
Mason-Neilan Regulator 
Minneapolis- Honeywell 
SEXTANTS 
Alpha Instrument Co. 
Bausch & Lomb Opt. 
Kern Co. 
Keuffel & Esser Co. 
Kuner Co., Marx 
Master Optical Co. 
Negus, T. S. & J. D. 
Pioneer Instrument Co. 
Roth Brothers 
Warren-Knight Co. 
White Co., Inc. 
SHIP LOGS 
Elec. Tachometer Corp. 
Kenyon Instrument Co. 
Negus, T. 8S. & J 
Pitometer Log Corp. 


SHUNT METERS (See 


Meters, 


SHUNTS 
Associated Research 
Burton-Rogers Co. 
Columbia Elec. Mfg. 
De Jur-Amsco 
Esterline-Angus Co. 
General Elec. Co. 
Hickok Elec. Inst. Co. 
International Resistance 
Precision Resistor Co. 


Shunt) 


Radio City Products Co. 


Rawson Electrical Inst. 
Roller-Smith Co. 
Rubicon Co. 

Sensitive Research Inst. 
Shallcross Mfg. 

Triplett Electrical Inst. 
Westinghouse Elec. & Mfg. 
Weston Elee. Inst. Corp. 

SHUNTS, Standard 
Cambridge Instrument Co. 
De Jur-Amsco 
Esterline- Angus Co. 
General Electric Co. 

Gray Instrument Co. 
Hickok Electrical Inst. 
Instrument Resistors, Inc. 
International Resistance 
Leeds & Northrup Co. 
Roller-Smith Co. 

Rubicon Co. 

Shallcross Mfg. 

Triplett Elec. Inst. Co. 
Weston Elec. tnst. Corp. 


SIEVE SHAKERS 
Braun Corp. 
Newark Wire Cloth 
Precision Scientific 

SIEVES, TESTING 
American Inst. Co. 
Central Scientific Co. 
Dietert Co. 
Fisher Scientific Co. 
Humboldt Mfg. Co. 
Newark Wire Cloth 
Precision Scientific Co. 
Riehle Division 
Scientific Inst. Co. 
Weber Brothers Metal 


SIGHT 4 BUBBLERS 


Meriam Co. 
SIGHT METERS 
De Jur-Amsco 
General Elec. Co. 

G-M Labs. 

Weston Elec. Inst. Corp. 
SIGHTS, GUN, Teleseopic 
Bausch & Lomb Opt. 

Buhl Optical 

Clark & Sons 

Fecker, J. W. 
Kolimorgen Optical Co. 
Perkin-Elmer Corp. 
Zeiss, Inc., Carl 


SIGNAL GENERATORS 


(See Generators, Sig- 


nal) 


SIGNALING DEVICES, 


Automatic 
American Automatic Elec. 


Bullard Co. 
Cincinnati Time Rec. 
Elec. Indicator Corp. 
Foxboro Co. 

General Elec. Co. 
Guardian Elec. Mfg. Co. 


(Cont'd) 


Regulator 


SIGNALING Dp 
Automatic ( 


Holtzer-Cabot 


International } ‘1 
Leslie Co. 3 
Leupold & Stever 
National Time & gna] 
Production Inst ent 
Spence Engineering (po 
Thompson Clock Co. 
United Cineph orp 
Wheelco Instrume 
SIGNALING DE 
Traffic one 
Am. Gas Accumu!aior 


Bullard Co. 
Eagle Signal © 
Edison Electrical ¢ 
National Time & gnal 
Sangamo Electric Co, 


SILICA, VITREOUS 
Thermal Syndicate, Ltg, 
SINE BARS 


Ford Motor Co. 
Herkimer Tool 


SLIDE RULES (See Dray. 
ing Instruments) 


SLIDING GAGES (¢g 
Gages, Sliding) = 
SLOW ryt a ST 
EQUIPMENT te 
Annis Co. 
Boulin Instrument Corp. 
Commercial Engg. Labs. 
Warren Telechron Co 
SLUMP CONES (Se 


Cones, Siump) 


SMOKE DENSITY, {ndi. 
cators & Recorders 

Associated Research 
Bailey Meter Co. 
Boiler Room Equip 
Bristol Co. 

Brooke Engineering 
Denver Fire Clay Co 
Dickson Co. 
Electronic Lab 
Electronic Prods. Co, 
Ess instrument Co 
General Elec. Co. 
General Television Corp, 
Leeds & Northrup Co. 
Lumenite Elec. Co. 
McNeill Eng. Equip 
Photobell Corp. 
Photoswitch, Inc 
Preferred Utilities Mfg 
Rehtron Corp. 

United Cinephone Corp 
Weston Elec. Inst. Corp 
Worner Products 


SMOOTHNESS RECORD. 
ERS (See Surface Fin- 
ish Analyzers) 


SOLAR PROJECTING 
SCREEN (See Screen, 
Solar Projecting) 


SOUND INDICATORS & 
ANALYZERS (See In- 
dicators, Sound & Ana- 
lyzers, Sound) 

SOUND LEVEL METERS 

Ballantine Labs. 
Clough-Brengle Co 
Daven Co. 

De Jur-Amsco Corp. 
Electronic Design Corp. 
General Elec. Co. 
General Radio Co. 


Precision Apparatus Corp. 
Radio City Products Co. 
Shallcross fg. Co. 


Sound Apparatus Co 
Triplett Electrical Inst. 
Waugh Laboratories 
Western Electric 
Westinghouse Elec 
Weston Elec. Inst 


SOUNDING LEADS 
Ballauf Mfg. Co 
Bliss & Co. 

Kenyon Instrument Co 
Kuner Co., Mar 
Moeller Instrument Co. 
Negus, T. S & J. D 


SOUNDING MACHINES 
Ballauf Mfg. Co 
Bendix Marine Products 
Kenyon Instrument Co. 
Kuner Co., Max 
Moeller Instrument Co. 
Negus, T. 8 & J. 
Submarine Signal ( 


SOUNDING TUBES 
Ballauf Mfg. Co. 
Kimble Glass Co 
Moeller Instrument ©o. 
Negus, T. S. & J 


SPECIFIC GRAVITY !®- 
dicators & Reoorsers 

American Meter Cx 
Bailey Meter Co. 
Builders-Providen 
Eimer & Amend 
Fischer & Porter 
Foxboro Co. ‘ 
Refinery Supply 
G.M. Mfg. Co. 
Moeller Inst. Co. 
Ruehfel Co. 
Schultheis Corp. 
Scientific Inst. C 
Tagliabue Mfg. 
Taylor Inst. Cos. 
Trerice Co. 


& Mfg 
Corp. 
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TESTING SUEVES 


THETHER it’s a sieve with 1” 
square opening or 400 meshes per 
linear inch, it will pay you to investi- 
gate “Precision” sieves, available in 
U. S. Standard series, mesh series, 
supplementary series, full height, half 
height, and diameters 3, 5, 8, 10 or 
12". In addition, we are well equipped 
to produce sieves to your 

own specifications. 






















Write for Literature 
SCIENTIFIC 


PRECISION compas 


i750 N. SPRINGFIELD, CHICAGO 


















Speed - - - 


DIRECT READING 
INDICATORS 


Centrifugal Type 








Portable and Stationary 





Indicating Speed and Total Run. 
Flexible Shaft, Belt, or Electric 


Drives for Remote Indicating. 














Types Available for Every Industry 





Locomotives, Steam, Gas, 





and Electric. Baking Time for Ovens, 






Dryers, Etc. 





Centrifuges, Textile Machinery 





Marine, Fire Apparatus 





Automotive, General Machinery 






Submit.Y our Problems to Us 


JONES 
MOTROLA SALES CO. 


438 Fairfield Ave., Stamford, Conn. 
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SPECTRA DEMONSTRA- 
TORS 


Baird Associates 

Central Scientific Co. 

Eastern Science Co. 

Fuess, Inc. 

Gaertner Scientific Corp. 

SPECTRAL TUBES CON- 

TAINING RARE 
GASES (See Spectrum 


Tubes) 
SPECTROGRAPHS 
Akatos, Inc. 
Baird Associates 
Bausch & Lomb Optical 
Bryden Co. 
Gaertner Scientific Corp. 
Spencer Lens Co, 
Zeiss, Inc.. Carl 
SPECTROGRAPHS, 
fraction Grating 
Applied Research Labs. 
Baird Associates 
Jarrell-Ash Co. 
SPECTROGRAPHS, Oscil- 
lating 
Hayes Scientific App 
SPECTROGRAPHS, 
Vacuum 
Central Scientific Co. 
Dietert Co. 
Fecker, J. W. 
Fuess, Inc. 

Jarrell-Ash Co. 
SPECTROGRAPHS, X-ray 
Central Scientific Co. 

Fuess, Inc. 

Gaertner Scientific 

General Electric X-Ray 

Hayes Scientific App. 

Jarrell-Ash Co. 

Kelley-Koett Mfg. 
SPECTROMETERS 

Akatos, Inc, 

Bausch & Lomb Optical 

Fuess, Inc. 

Gaertner Scientific 

Jarrell-Ash Co. 

Spencer Lens Co 
SPECTROMETERS, Record- 


ing Mass 
Consolidated Engg. 
— ss Infra- 


Dif- 


e 
Gaertner Scientific Corp. 
Jarrell-Ash Co. 
SPECTROMETERS, X-RAY 
(See Spectographs, X- 
Ray) 

SPECTRO-PHOTOMET- 
ERS (See Photometers, 
Spectro) 

SPECTROSCOPES 
Akatos, Inc. 

Bausch & Lomb Opt. 
Fish-Schurman Corp. 
Fuess, Inc. 

Gaertner Scientific Corp. 
Laboratory Specialties 
Leitz, Inc. 

Spencer Lens Co. 

SPECTROSCOPE, Quartz 
Gaertner Scientific Corp. 


SPECTROSCOPES, Stellar 
Am. Telescope Labs. 
Central Scientific Co. 
Eastern Science Co. 
Fecker, J. W. 

Mico Instrument Co. 
Perkins-Elmer Corp. 
Zeiss, Inc., Carl 


SPECTRUM TUBES 
Central Scientific Co. 
Fuess, Inc. 

Gaertner Scientific Corp. 
General Physical Lab. 
Jarrell-Ash Co. 

SPEED, Indicators 
Amthor Testing Inst. Co. 
Anderson Co. 

Automatic Elec 
Bailey Meter Co. 
Biddie Co., Jas. G. 
Boulin Instrument Corp. 
Bristol Co. 
Brown Inst. Co. 
Commercial Engg. Labs. 
Cramer & Co., inc. 
Electric Speed Ind. Co. 
Elec. Tachometer Corp. 
Elgin National Watch 
Esterline-Angus Co. 
Foxboro Co. 
Gaertner Scientific Corp 
General Elec. Co. 
Hasler-Tel Co. 
Hathaway Inst. Co. 
Hickok Elec. Inst. Co. 
Jaeger Watch Co. 
Jones-Motrola 
Leeds & Northrup Co. 
Martin Decker Corp. 
McDonnell Odometer Co 
Metron Instrument 
Moisture Register Co. 
Pioneer Instrument 
Precision Therm. 
Roller-Smith Co. 
Scherr Co., Inc. 
Sound Apparatus Co. 
Starrett Co. 
Sticht & Co. 
Valve Pilot Corp. 
(Locomotive) 
Veeder-Root, Inc. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 
Zernickow Co., O 


SPEED, Recorders 
Speed Indicators) 


(See 


SPECTRA DEMONSTRATORS to SPEED 














For addresses, see pages I-107—I-118 











@ Widely used for purging lines and for 


operating tank liquid level gauges . 


in chemical processing, with different 
liquids in the bowl, to determine the pres- 
ence of undesirable or dangerous materials 


in gases. 


When the bubbler bowl 
liquid a visual indication is given by bub- 
bling. The adustable needle valve at top 


controls the rate of bubbling. 


This Meriam Sight Feed Bubbler with 
bowl of Pyrex glass is good for line pres- 
sures up to 30 lbs. per sq. in.; of plastic, for 
pressures up to 100 lbs. Sturdily built for 


lasting, trouble-free operation. 


Available in ring type (illustrated) or 
strap type —both types providing for re- 
moval of bubbler bowl. For complete infor- 
mation on this new Meriam product write 


for Bulletin 21. 


THE MERIAM CO. 
1971 West 112th St. 


Cleveland, Ohio 





SINCE 1911 


* 


MERIAM 





MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 











is filled with 











SPEED to SYNCHRONIZATION FORKS 





Standards... 


For use as reference standards of highest precision, or as 


working standards in routine potentiometer and bridge meas- 


urements, there is acomplete LXN line of a-c and d-c resistors 


MEASURING INSTRUMENTS 





SPEED, 
Controllers, 
Tachometric) 

SPEED SYNCHRONIZING 

INDICATORS 
Electric Speed Ind. Co. 


SPEEDOMETERS 

Boulin Instrument Corp 
Central Scientific Co. 
Corbin Screw Corp 
Cramer & Co., Inc. 
Electric Auto-Lite 

Elec. Tachometer Corp. 
General Elec. Co. 
Jones-Motrola 

Enopf, Paul 
Stewart-Warner Corp 
Westinghouse Elec. & Mfg 
American Askania Corp 
Central Scientific Co 
Ferner Co. 
Fish-Schurman Ce. 
Fuess, Inc 

Gaertner Scientific Corp. 
Merkie Korff Gear 


Regulators (See 
Automatic, 


Ine. 

Welch Scientific Co. 
SPHYGMOMANOMETERS 
Cambridge Inst. Co. 

Hellige, Inc. 
Precision Thermometer 
Taylor Inst. Ces. 
SQUARES. cca 4 
Machinist 
Brown & Sharpe 
Lufkin Rule Co. 
Mico Instrument Co 
Starrett Co 
Union Tool Co. 
Warren-Knight Co 
STANDARD CELLS (See 
Celis, Standard) 
STANDARDS, Capacitance 
Cambridge Inst. Co, 
General Radio Co. 
Industrial Instruments 
Leeds & Northrup Co. 
Rubicon Co. 
Solar Mfg. Corp 
STANDARDS, Color 
Fish-Schurman Co. 
Hellige. Inc. 
Munsell Color Co. 
Tagliabue Mfg. Co. 
STANDARDS E.m.-f. 
Cambridge inst. Co. 
Leeds & Northrup Co. 
Rubicon Co. 
STANDARDS, Frequency 
Andrew. Victor J 
Ferris Inst. Corp. 
General Radio Co. 
RCA Manufacturing 
Warren Telechron Co. 
STANDARDS, Inductance 
Cambridge Inst. Co. 
General Radio Co. 
Leeds & Northrup Co. 
Rubicon Co. 
STANDARDS, Length 
Gaertner ats oere 
Gurley. W. & 
Van Keuren - 


STANDARDS, Po. 
Gurley, W L. E. 
Seederer- Kohibusch, Inc. 


STANDARDS, Potential 
Leeds & Northrup Co. 


Rubicon Co. 
STANDARDS, Pressure 
Green. Henry J. 


Precision Therm. 


STANDARDS, Resistance 
Beck Bros. 
Cambridge Inst. Co. 
General Radio Co. 
International Resistance 
Leeds & Northrup Co. 
Rubicon Co. 
Shalicross Mfg. Co. 
Sticht & Co. 
Ward Leonard Elec. Co. 


STANDARDS. Sound Level 
General Radio Ce. 


STANDARDS, Temperature 
Green, Henry J. 
Leeds & Northrup Co. 
Moeller Instrument Co. 
Precision Therm. 
Tagliabue Mfg. Co. 


STANDARDS, Time 
Gaertner Scientific Corp. 
General Radio Co. 
Standard Elec. Time Co. 
Warren Telechron Co. 


STANDARDS, Volume 
Gurley, W. & L. E. 


STARTERS, MOTOR 
Allen-Bradley Co. 
Cutler-Hammer, Inc. 
Eclipse Aviation 
General Elec. Co. 
Monitor-Controller Co 
Penn Electric Switch Co. 
Schaefer Bros. Co. 
Ward Leonard Elec. Ce. 


STATION CONTROL 
EQUIPMENT 
American Meter Co. 
Arca Regulators, Inc. 
Elec. Indicator Corp. 
General Elec. Co. 
RCA Manufacturing 


STEAM METERS (See 
Flow Meters, Steam) 


STEEL TAPES (See Tapes, 
Steel) 


STELLAR SPECTRO- 
SCOPES (See Spectro- 
scopes, Stellar) 


STEREOSCOPES, X-Ray 
Abrams Instrument 
Bausch & Lomb Optical 
Kelley-Koett Mfg. Co. 
Westinghouse X-Ray Co. 


STETHOSCOPES, ENGI- 
NEERS 


Brush Development Co. 
Test-A-Tone 


STIFFNESS TESTERS, 
PAPER (See Tester, 
Stiffness, Paper) 


TELEMETERS . 


STILLS, 
WAT 
Barnstead Still & Steril 
Central Scientific Co. 
Fish-Schurman Co. 
Precision Scientific 
Specialty Glass Co. 
Stokes Machine Co. 
Weber Bros. Metal Works 
STIRRERS, LABORA- 
TORY, Variable Speed 
Eastern Engg. Co. 
Precision Scientific 
Technical Products 
STOP WATCHES 
Watches, Stop) 
STRAIGHT EDGES 
Brown & Sharpe 
Dietzen Co. 
Ford Motor Co. 
Keuffel & Esser Co. 
George Scherr Co. 
Soltmann, Inc. 
Speidel & Co. 
Warren-Knight Co. 
Weber Co., F. 

White Co. Inc. 
STRAIGHTENING VANES 
Robinson Orifice Fitting 
STRAIN GAGES (See 

Gages. Strain) 
STRAIN TESTERS, 
GLASS (See Testers, 
Strain (Glass) 
STRAIN-TIME RECORD- 
ERs 


Baldwin-Southwark Corp. 
Keuffel & Esser Co. 
Cambridge Inst. Co. 
STREAM GAGING 
STRUMENTS 
Gurley, W. & L. E. 
Keuffel & Esser Co. 
Morey & Jones. Ltd. 
STOP WATCHES see 
Watches, Stop 
STRESS ae 
Ames Co., B. 
Baldwin- “a. Corp. 
Cambridge Inst. Co. 
Martin Decker Corp. 
Metron Instrument 
ehle Div. 
Cone eran. 


' 
Ames Co.. B. C. 
Baldwin-Southwark Corp. 
Metron Instruments 


STRESS-STRAIN, Record- 
ers 


Baldwin-Southwark Corp 
Cambridge Inst. Co. 
Consolidated Engg. 
Metron Instruments 
Olsen Testing Machine 
Riehle Div. 
STROBOSCOPES 
Boulin Inst. Corp. 
Commercial Engg. Labs. 
Knickerbocker Dev, 


AUTOMATIC 
ER 


(See 


Indica- 


Welch Mfg. Co. 
Westinghouse Elec. & Mfg. 
Zeiss, Inc., Carl 


RESISTORS 
INDUCTORS 


LEEDS & NORTHRUP CO. 
4984 STENTON AVENUE, PHILADELPHIA 


AUTOMATIC CONTROLS HEAT-TREATING FURNACES 


er BOMBS (See 
Sulphur) 
SULPHUR DIOXIDE, In- 


dicators (See Gas An- 
alyzers, Sulphur Diox- 
ide) Recorders (See 
Gas Analyzers, Sulphur 
Dioxide) 
SUNSHINE, 
Recorders 
Cambridge Inst. Co. 
Esterline-Angus Co. 
Friez & Sons 


Indicators & 


Leeds & Northrup 
Taylor b wag _ 
White Co. 
SUPERVIGORY. CONTROL 
EQUIPMENT 
American Automatic Elec 
Autocal!l Co. 
Bristol Co. 
Control Corp. 
Cramer & Co.. Inc. 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
Leeds & Northrup Co. 
Tagliabue Mfg. Co. 
SURFACE FINISH 
TESTERS 
Brush Development Co. 
Physicists Research 
SURFACE GAGES (See 
Gages, Surface) 
SURFACE PLATES, 
GLASS 
Bausch & Lomb Optical 
Clark & Sons 
Fecker, J. W. 
Fish-Sehurman Co. 
Ruska & Co. 
Zeiss. Inc.. Carl 
or CREST AMME.- 
RS (Ammeters, 
| A ny Crest) 
SURGE, Indicators & Re- 
corders 
Elec. Indicator Corp. 
General Elec. Co. 
Esterline- Angus Co. 
SURVEYING INSTRU- 
MENTS 


Abrams Instrument 
Alpha Instrument Co. 
Beckman Co. 

Berger & Sons 

Bliss & Co. 
Bostrom-Brady 

Dietzen Co. 

Goldak Co. 

Guriey. W. & L. EB. 
Kenyon Instrument Co. 
Kern Co. 

Kenffel & Esser Co. 
Kolesch & Company 
Leupold & Stevens 
Pittsburgh Inst. & Mach. 
Post Co.. Frederick 
Speedometer Electric Co 
BSpeidel = Co. 

J. C. Ulmer Co. 

United Rtates Blue Print 
Warren-Knight Co. 


Weber Co. 
White Co. Ine. 
Zeiss, Inc., Carl 











—but 


136 N. 12th St. 


WARREN-KNIGHT 
TRANSITS and LEVELS 


are precision instruments of highest quality. 


Stocks are limited—due to our facilities being used in mak- 
ing special precision instruments for the 
Priority orders are being accepted, 
quickly as possible. 
We aregprepared to REPAIR Engineering Instruments of an) 
make and to furnish Engineering Field Equipment and Draft- 
ing Room Supplies of all kinds. 


Write for Catalogue 1-81 


WARREN-KNIGHT CO. 


Manufacturers of Sterling Transits and Levels 


Phila., Pa., U. S. A. 


U. S. Government 
and filled, as 








I-84 


For addresses, see pages 1-107—1I-118 


CAPACITORS 
STANDARD CELLs 


and resistance boxes, inductors and inductometers, air ang 
mica capacitors, and standard cells. 


SURVEYING INSTRU- 
MENTS, Aneroids 
Am. Paulin System 
SURVEYING INSTRU- 
MENTS, Underground, 
for wells or bore holes 


H. Cole Co. 
Driftmeters, Inc. 
Engineering Labs., Inc 
Geophysical Inst. Co. 


Halliburton O11) Well 
Heiland Researeh 

Ruska & Co. 

Rperry-Sun Well Survey 
Warren-Knight Co. 
David White Co. Inc. 

SURVEYOR’S CHAINS 

(See Surveying Instru- 
ments) 

SWITCHES. Air-operated 
Johnson Service Co. 
Shalicross Mfg. Co. 
Tagliabue Mfg. Co. 

SWITCHES, Automatic 

Transfer 
Allen-Bradley Co. 
Allied Control Co. 
Anderson, A. & J. M. 
Arrow-Hart & Hegeman 
Autocall Co. 

Automatic Electric 
Automatic Switch Co. 
Barber-Colman 

Cramer & Co., Inc. 
Cutler- Hammer, Inc. 
General Elec. Ce, 

Hart Mfg. Co. 

Monitor Controller Co. 
Ward Leonard Elec. Ce. 
Zenith Electric Co. 

SWITCHES, Instrument 
Allied Control Co. 
Autocall Co. 

Automatic Electric 

Barber -Colman 

Furnas Flectric Co. 
General Elec. Co. 

J-B-L Inst. Co. 
Kellogg Switchboard 
Mallory & Co. 

Micro Switch Corp. 
Roller-Smith Co. 

Rubicon Co. 

Sensitive Research Inst 
Shalicross Mfg. 
Thwing-Albert Instrument 
Triplett Elec. Inst. Co. 
United States Inst. Corp. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 

SWITCHES, Magnetic 
Allen-Rradley Co. 

Allied Control Co. 
Arrow-Hart & Hegeman 
Autocal!l Co. 

Automatic Switch Co. 
Cutler-Hammer, Inc. 
General Elec. Co. 
Guardian Elec. Mfg. Co. 
Hart Mfg. Co. 
Industria] Engr. Corp. 
Monitor Controller Co. 
Penn Electric Switch 
Perfex Corp 

Struthers- Dunn 

Ward Leonard Elec. Co. 
Warrick, C. F. 

Zenith Electrie Co. 

SWITCHES. Mercury 

Arrow-Hart & Hegeman 
Bacon Electric Timer 
Continental Etec. Co. 
Elec. Switch Corp. 
Frederick, George 
General Elec. Co. 
Gen. Elec. Lamp Dept 
Hart Mfg. Co 
Minneapolis- Honeywell 

SWITCHES, Push Button 

Clare & Co., C. P. 
Cutler-Hammer, Inc. 
Echo Electrical 

SWITCHES. Pyrometer 

Brown Inst. Co. 

J-B-T Insts. Inc. 

Lewis Engg. Co 

Rowe Research Lab. 
Tantiabue Mfg. Co. 
Thwing-Albert Inst. Co. 
Weston Elec. Inst. Corp 
Wheelco Instruments 

SWITCHES. Relay 

Allen-Bradley Co 
Allied Control! Co. 
Andrew, Victor J. 
Amer. Automatic Elec 
Arrow-Hart & Hegeman 
Autocall Co. 
Automatic Switch Co. 
Betts & Betts 

(Cont’d) 





SWITCHES, 
(Cont'd) 

Cutler-Hammer, Inc 
Eclipse Aviation 
Edison, Instrument D 
Friez & Sons 
General Controls Co, 
General Elec. Co 
Guardian Elec. Mfg. Co. 
Hart Mfg Co 
Industrial Engr. Cory 
Kellogg Switchboard 
Mallory & Co. 
Monitor Controller Co. 
Penn Electric Switch 
Perfex Corp. 
Struthers- Dunn 
Ward Leonard Elec. Ges 
Zenith Electric Co. 

SWITCHES, Rotary 
Amer. Automatic Etec. 
Arrow-Hart & Hegeman 
Autocall Co 
Barber -Coleman 
Daven Co. 
Furnas Flectric Co. 
General Elec. Co. 
Guardian Elec. Mfg. Ce 
Hart Mfg. Co 
J-B-T Insts. 
Lewis Enga. Co. 
Mallory & Ce. 
Ohmite Mfg. Co. 
Roller.Smith Co. 
Rubicon Co. 
Sensitive Research Ins 
Shalicross Mfg. Ce. 
Tagliabue Mfg. Co. 
Thwing-Albert tnst. Co. 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp. 


SWITCHES, Snap 
Arrow-Hart & Hegeman 
Cutler-Hammer, Inc 
General Elec. Co. 

Hart Mfg. Co. 
Mallory & Co. 
McDonnell & Miller 
Micro Switch Corp 
Minneapolis- Honeywell 
Perfex Corp. 

Ward Leonard Elec. Ce. 


SWITCHES, Snap Action 
Acro Electric 
Micro Switch 
Mu-Switch Corp 

SWITCHES, Thermostatie 
Advance Electric Co. 
Allen-Bradley Co. 
Betts & Betts 
Burling Instrument Co. 
Cook Electric Co 
Dunn, Inc., Struthers 
Edison, Instrument Div 
Friez & Sons 
Gleason-Avery,. Inc 
Guardian Electric 
Hart Manufacturing Co. 
Minneapolis- Honeywell 
Penn Electric Switch Co 
Perfex Corp. 
Shalicross Mfg. Co. 
Spencer Thermostat Co 
Tagliabue Mfg. Co., C.J 
Ulanet Co., George | 
Ward Leonard Electrie Co 

SWITCHES, Time 
American Timer Corp 
Anderson, A. & J. M 
Autocall Co. 
Automatic Elec. Mfg 
Bacon Electric Timer 
Betts & Betts 
Cramer & Co., Ine 
Eagle Signal Cor: 
Edison, Instrument D1 
General Elec. Co. 
Guardian Elec. Mfg. 0° 
Industrial Engr. Corp 
Industrial Timer , 
International Register ‘ 
Landis & Gyr, In 
Mallory & Co. 
Minneapolis-Honeywell 
Paragon Electric 0 
Penn Electric Switch 
Perfex Corp 
Rhodes, Inc., M. 
Sangamo Electric U0 
Seely Instrument 
States Co. 
Thomas Clock Co., Seth 
Thompson Clock Co. 
Wadsworth Elec. M/s. Co 
Walser Automat! 
Ward Leonard Eico. 0. 
Zenith Electric ‘ 


Relay 


SYNCHRONIZA: 1ONn 
FORKS, Electrica! (Se 
Forks, Synchren zation) 
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» ... ITS AVAILABLE 
TODAY FROM STOCK 


wit 


MERCURY TO MERCURY BREAK 
MAINTENANCE FREE—DUST PROOF 


This accurate unit has 
been tested to 10 mil- 
lion operations without 
a failure. Available up 
to 30 amps. or one 
horse power rating. It 
will operate within 45 
degrees of vertical. 
Bulletin B gives fuil de- 


tails; write for it today. 


H-B ELECTRIC CO., Inc. 
Manufacturers of HB Electrical Devices 


6122 N. 21st St., Philadelphia, Pa. 





J-B-L INSTRUMENT CO. 


Manufacturers of 


ROTARY SWITCHES 


for 
INSTRUMENT, ELECTRICAL AND 
INDUSTRIAL APPLICATIONS 














Low and positive contact resistance, in- 
dexing mechanism, multi-deck, multi- 
contact, shorting, non-shorting, rugged 
and dependable. 


Submit Your Switch Problem 


A letter describing your switch problem 
will bring specifications and quotation 
promptly. 

Write for Bulletin 


)-B-L INSTRUMENT CO. 


228 HAZELWOOD AVENUE 
CLIFTON HEIGHTS P. 0., ALDAN, PA. 








| 








SYNCHRONOUS MOTORS 
(See Motors, Synohron- 


ous) 
SYNCHROSCOPES 
Eclipse Aviation 
Electric Controller 
General Elec. Co. 
Hickok Elec. inst. Co. 
Kolisman tnst. Co. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 
TACHOGRAPHS 
Amthor Testing Inst. 
Biddie Co.. Jas. G. 
Coats Mach 
Cramer & C 
Metron Instrument 
Ohmer Register Co. 
Zeiss, Inc., Carl 
Zernickow Co., O. 
ACHOMETER TESTERS 
(See Testers, Tachom- 


eter) 
TACHOMETERS,  Centri- 
fugal 
Amthor Testing Inst. Co. 
Barbour Stockwell Co. 
Biddie Co., Jas. G. 
Boulin Instrument Corp. 
Coats Mach. Too! Co. 
Corbin Screw Corp. 
Durant Mfg. Co. 
Elec. Tachometer Corp. 
Foxbore Co. 
Hays Corp. 
Jones Motrola Sales 


Kolisman inst. Co. 
Manning, Maxwell & Moore 
Pioneer Instrument Co. 
Scherr Co., Inc. 
Stewart-Warner Corp. 
Sticht & Co. 
Veeder- Root, Ine. 
g Instrument Co. 
Zernickow Co., O. 
TACHOMETERS, 
nometric 
Amthor Testing 
Biddie Co., Jas. 6. 
Boulin Instrument Corp. 
Coats Mach. Tool Co. 
Cramer & Co., Inc. 
Elec. Tachometer Corp. 
Elgin Nat’! Watch Co. 
Hasler-Tel Co. 
Jaeger Watch Co. 
Kern Co. 
Pierce Watch Co. 
Scherr Co., Ino. 
Standard Elec. 
Sticht & Co. 
Stover-Lang Co. 
Zeraickow Co., O. 


Chro- 
Inst. 
6 


Time 


TACHOMETERS., 
pendulum 
Amthor Testing Inst. 

Biddle Co., Jas. 
Coats Mach. Tool Co. 
Sticht & Co. 
Zernickow Co., 0. 


TACHOMETERS. Electric 
Airdesign & Fabrication 
Anderson Co. 

Bristol Co. 

Brown tnst. Co. 
Electric Speed Ind. Co 
Elec. Tachometer Corp. 
Esterline-Angus Co. 
Foxboro Co. 

General Elec. Co. 
Hathaway Inst. Co 
Hickok Elec. Inst. Co. 
Hy-Ef Electrical Prods. 
Jaeger Watch Co 
J-B-T Instruments 
Jones Motrola Sales 
Knickerbocker Dey 
Kolisman Inst. Co. 
Lantz-Phelps Corp 
Martin Decker Corp. 
Metron Instruments 
Moisture Register Co. 
Nationa! Instrument Co 
Pioneer Instrument Co. 
Pitometer Log Corp 
Potter Co. 

Scherr Co., Inc. 

Sticht Co., Inc. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 
Winslow Co. 

Zip Abrasive Co. 


TACHOMETERS, 
magnetic 

Cummings Mach. 
Electric Auto-Lite 
Jaeger Watch Co 
Kolisman Inst. Co. 
National Instrument Co 
Pioneer Instrument 
Standard Elec. Time Co. 
Stewart-Warner Corp 
Waltham Watch 
Zernickow Co.. QO. 


TACHOMETERS, Fly-ball 
Biddle Co.. Jas. G. 
Coats Mach. Tool Co 
Elec. Tachometer Corp. 
Jones Motrola Sales 
Kern Co. 

Sticht & Co. 
Viking Instrument Co. 


Cross- 


Electro- 


Works 


RELIANCE 
., TACHOMETER 


RELIANCE 


TACHOMETERS 


For accurate 


register 


of engine 


speeds or machine production rates 
—whether R.P.M., textile yardage 


or other units 


of measurement— 


you will find a dependable instru- 
ment in the Reliance Tachometer. 

Reliance has a high performance 
record of more than 25 years on 


marine and 


stationary 


engines, 


newspaper presses, textile machin- 
ery, fire engine pumping equipment 


and many other 


types of mobile 


and plant installations. 

If our standard types do not meet 
your requirements, we furnish spe- 
cial types to order—with due al- 
lowance, of course, for priorities. 
Write for catalog. 


BARBOUR STOCKWELL COMPANY 
CAMBRIDGE, MASS. 


For addresses, see pages I-107—I-118 


SYNCHRONOUS MOTORS to TACHOMETERS 


ELECTRICAL 
TACHOMETERS 


Quickly installed simply by wiring in- 
dicator to magneto. No flexible shaft- 
ing employed. Indicators can be cali- 
brated in RPM or other units. Several 
indicators can be connected to one 
magneto and mounted wherever de- 
sired. Widely used on pumping and 
conveyor systems, ovens, kilns, etc. 
Bulletin available. Weston Electrical 
Instrument Corporation, 591 Freling- 
huysen Ave., Newark, New Jersey. 


WESTON 


wstrumenls 


ELECTRIC 
TACHOMETERS 


Electric 
Tachometers 
for all 
ranges of 
speed 


A.C. Generator 
with 


high-resistance in- 


combined 


dicator allows long 
lines between generator and point of 


reading. 

Calibration can be made in any units 
which are a function of speed. Port- 
able type also available. 


Bulletins on request 





THE WINSLOW COMPANY 


INCORPORATED 
9 Liberty Street, Newark, N. J. 











TACHOMETERS to TE 


STERS 


A.C. INSTRUMENTS 


Alternating current repulsion-type electrical indicating instru- 
ments, adapted from the latest Triplett designs and methods, 
are also in production at J-B-T Instruments, Inc. Unusual scale 
uniformity from 1/10 to full scale is featured. Coils are inter- 
changeable for easy servicing. 


Particular emphasis is given to the proper proportion and 
relation of the two iron vanes to the coil, thus providing a high 
ratio of torque to weight. Double inspection methods and latest 
refinements in construction assure serviceability and accuracy. 


Anti-vibration jewels and pivots are available on order. Volt- 
meters and ammeters of 3'2" panel type are now in service. 
Additional size and styles will be available throughout the year. 


D.C. INSTRUMENTS 


Permanent-magnet moving-coil direct current indicating instru- 
ments, based on proved and tested Triplett designs, are now 
being produced by J-B-T Instruments, Inc. 


Maximum safeguards against vibration from any direction 
are provided by a double-supported all-metal bridge securely 
locked in place to permanently center the armature. Lasting 
accuracy results from carefully aligned laminated magnets 
on which no additional pole pieces are required. For special 
applications, cobalt magnets or anti-vibration jewels and bear- 


ings are provided. 


Although 342" round flush-mounted indicators, in both 
molded and metal cases are emphasized, an increasing number 
of scale ranges and case styles is scheduled. This will com- 
bine the “know-how” of experienced J-B-T personnel with the 
latest accepted practices. 


Af) 


INSTRUMENTS, INC. 


441-I Chapel Street, New Haven, Conn. 





TACHOMETERS, Portable 
Amthor Testing Inst. Co. 
Associated Research 
Biddie Ce., Jas. G. 
Boulin Instrument Corp. 
Corbin Screw Corp. 
Eleo. Tachometer Corp 
Foxboro Co. 

Hasler-Tel Co 

Jones Motrola Sales 

Kern Co. 

Manning, Maxwell & Moore 
Martindale Electric Co. 
Metron Instruments 
Rieker Instrument Co. 


Sticht & Co. 

Viking Instrument Co. 

Winslow Co. 

Zernikow Co. 
TACHOMETERS, Speed 


Limit Control 
Barbour Stockwell Co. 
TACHOMETERS, Strobo- 
scople 
Bowlin instrument Corp. 
Coats Mach. ) 
General Radio Co. 
L. A. B. Corp. 
Stewart-Warner Corp. 
TACHOMETERS, Tiiting- 


ring 
Amthor Testing Inst. Co. 
Coats Mach. Tool Co. 
Kern Co 
Zernikow Co. 
TACHOMETERS, Vibrating 
Reed 


Biddle Go., Jas. G. 


TACHOSCOPES 
Amthor Testing Inst. Co. 
Biddie Co., Jas. G. 
Metron Instruments 
Scherr Co., Inc. 
Sticht & Co. 
Zernickow Co.. O. 
TAFFRAIL LOGS; SHIP 
Bliss & Co. 

TANGENT METERS (See 
Meters, Tangent) 
TAPE STRETCHER AP- 

PARATUS 
Ballauf Mfg. Co. 
TAPES, Oil Gauger’s 
Keuffel & Esser Co. 
TAPES, Steel 
Dietzen Co. 
Keuffel & Esser Co. 
Lufkin Rule Co. 
Soltmann, Inc. 
Speidel & Co. 
Starrett Co. 
United States Blue Print 
Warren-Knight Co. 
Weber Co. 
White Co. Ine 
TAPES, Surveyor’s (See 
Surveying Instruments) 
TAX! METERS 
Knopf, Paul 
Ohmer Register Co. 
Pittsburgh Taximeter Co. 
TELEMETERING SYS- 
TEMS (See Remote 
Metering) 


TELEMETERS 
& Military—Optical) 
Kern Co. 
Kollmorgen Optical Co. 
Keuffel & Esser Co. 
Pierce Watch Co. 
TELESCOPES, Alignment 
Am. Telescope Labs. 
Buhl Optical 
Fecker, J. W. 
Gen. Engg. & Model 
Keuffel & Esser Co. 
Kollmorgen Optical Co. 
Perkin-Elmer Corp. 
Ruska & Co. 
Scherr Co., 
Unertl, John 
White Co. Ince. 


TELESCOPES, 
ical 

Am. Telescope Labs. 
Bausch & Lomb Opt. 
Buhl Optical 
Clark & Sons 
Eastern Science Co. 
Fecker, J. W. 
Gaertner Scientifie Corp. 
Kern Co. 
Mico Instrument Ce. 
Perkin-Elmer Corp. 
Tinsley Labs. 
Unertl, John 
Zeigs, Inc., 


Inc. 


Astronom- 


Carl 


(Surveying 





White 


Sash 


far 


oun Eacoklel 





0 Won of hard-to-get-at places 


now made certain and accurate with the help of 


WAPPLER 
INDUSTRIAL TELESCOPES 


“Precision Instruments for 
the Exacting Inspection of 
Internal Surfaces.” 


For prompt action and our recom- 


Industrial Division 


mendations, include drawing of 
part to be inspected, or preferably 
the part itself. 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


FREDERICK C. WAPPLER, Pres. 


1241 Lafayette Ave 


TELESCOPES, Azimuth 
Am. Telescope Labs. 
Buhl Optical 
Clark & Sons 
Fecker, J. W. 

Gaertner Scientific Corp. 
Kern Co. 

Kollmorgen Optical Co. 
Perkin-Elmer Corp. 
Tinsley Labs. 

Unertl, John 
Warren-Knight Co. 
Warner & Swasey Co. 
Zeiss, Inc., Carl 


TELESCOPES, Bore & In- 
ternal Surface, Inspec- 
tion 

American Cystoscope 

Am. Telescope Labs. 
Fecker, J. W. 

Gaertner Scientific 

Gen. Engg. & Model Wks 
Kollmorgen Optical Co. 
Lenox Inst. Co. 
Perkin-Elmer Corp. 
Scherr Co., Inc. 
Unertl, John 
Zeiss, Inc., Carl 
TELESCOPES, Laboratory 
Gaertner Scientific Corp. 
Ruska & Co. 


TELESCOPES, Reflecting 
Am. Telescope Labs. 
Clark & Sons 
Fecker, J. W. 
Fish-Schurman Co. 
Perkin-Elmer Corp. 
Tinsley Labs. 

Unertl, John 
Warner & Swasey Co. 
Zeiss, Inc., Carl 


TELESCOPES, Refracting 
Am. Telescope Labs. 
Bausch & Lomb Opt. 
Buhl Optical 
Clark & Sons 
Fecker, J. W. 
Fish-Schurman Co. 
Kern Co. 

Keuffel & Esser Co. 
Perkin-Elmer Corp. 
Tinsley Labs, 

Unertl, John 

Warner & Swasey Co. 
Wollensak Optical Co. 
Zeiss, Inc., Carl 


TELESCOPES, Zenith 
Am. Telescope Labs. 
Buhl Optical 
Clark & Sons 
Fecker, J. W. 

Gaertner Scientific Corp. 
Kern Co. 

Perkin-Elmer Corp. 
Unertl, John 


Zeiss, Inc., Carl 


(Bronx) New York, U.S.A. 


TENSIOMETERS 
Baldwin Southwark 
Boulin Instrument Corp 
Central Scientific Co 
Geophysical Inst. Co. 
Metron Instrument 
Olsen Testing Machine 
Suter, Alfred 
Thwing-Albert 
Toledo Scale Co 


TENSION INDICATORS 
Martin Decker Corp. 
Pacific Scientific Co, 
Seederer-Kohlbuseh, Inc 


TENSION INDICATORS, 
Textile 
Boulin Instrument Corp. 


TEST BLOCKS 
Detroit Testing Mach. Co 
Eitzen Co. 
Ford Moter Co. 
Meter Devices Co 
Steel City Testing Lab 
Van Keuren Co, 


TEST INDICATOR 
Deming Indicator Co. 
Reich Mfg. Co. 

TEST WEIGHTS 

Weights, Test) 


TEST WELLS 
Palmer Co. 
Tagliabue Mig. Co 


TESTERS, Tachometer 
Rieker Inst. Co. 


(See 
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MOISTURE METERS, LUMBER, 


ranges. 


—— 


co € GRAIN & OTHER MATERIALS 


For addresses, see pages 1-107—I-118 


TAG INDICATING INSTRUMENTS 


For Temperature, Pressure, pH, Level, 


Flow and Moisture 


State your indicating instrument needs and we will sugge 
proper type for most economical service in your plant 


Cc. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brocklyn, N. Y. 


(Part 1) ForaCOMPLETE LiStof TAG INSTRUMENTS TA‘ | 


Calibrated against recognized standards of highest authority TAG 
Indicating Instruments maintain a precise accuracy throughout thel 


the 





— 
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BOULIN INSTRUMENT CORPORATION 


anal 
DUK | Precision Instruments for Measuring Machine Speeds 


| ) ‘ 
“s TE_EPHONE ° CABLE ADDRESS 
Murre Hill 5-8548 65 Madison Avenue, NEW YORK, N. ¥ "Texair New York’ 





A scientific instrument for quickly and conveniently determining rotary \recipro- 
cating or vibratory speeds from 500 to 50,000 and more per minute from a distance 


A 
OR! 

2 Strobomeca—tThe Stroboscopic Hand Tachometer 
a 


laces and without contact. The Strobomeca weighs less than || oz., measures 23/, in. in 
: g - diameter, is accurate within +2°% of true speeds, requires no wiring or electrical 
elp of @ \. wc xno8 current, is equally effective under bright sunlight or artificial light. 

: Invaluable for safely measuring very high speeds as well as speeds of moving 
parts inaccessible to a tachometer. It will determine instantaneous speeds, speed 
variations and the speeds of objects the power of which is so low that the slightest 

e contact would cause a braking action. Available in two basic ranges 500 to 8,000 
FS , Bee and 1,000 to 16,000. 
Triple Range Centrifugal Hand Tachometer 
ys This accurate and readable hand tachometer is designed tor heavy duty and 
meets all normal industrial requirements. It is equipped to indicate directly 
revolutions and feet per minute regardless of the direction of rotation or |i 
mage motion and registers both constant and fluctuating speeds, responding 
wably variations as they occur. 
Its 4-in. shockproof dial bears three easily read scales, each covering the 
360 degrees; these range from 300 to 1200, 1000 to 4000 and 3000 to 12,000. 
The fly ball governor is mounted on a shaft which revolves on ball bearings to 
Inc. F *t insure sensitivity and durability. The spindle is thrustproof and the mechanism i 
' ie unaffected by humidity, magnetic fields or vibrations. 
S.A, ae el. Peg Like the single range tachometers described below the triple range i 
‘I pre-lubricated and requires no attention. 
Single Range Centrifugal Hand Tachometer 
ERS meee This sturdy instrument having only one scale requires no gear hift. In very 
trument Corp Pa other respect its construction is similar to that of the Triple Ranae describec 
entific Co ‘(Le 7 
| Inst. Co. —  -S mi above. 
ay 4 The Single Range hand tachometer is furnished in a carrying case with a 3-in. 
4 extension rod and standard adapters for indicating r.p.m. An f.p.m. measuring 
coi wheel can be supplied if required. . ae re 
ker Corp. ; | The ruggedness and simplicity of operation of thi direct registering 
hhlbuseh, Inc § taneous indicating tachometer eliminate frequent and high repair costs asso- 
WereATens, HE a : ciated with delicate instruments and make possible its use by unskilled operators. 
rement Corp Hee $2 i Available in the following standard ranges: 
ing Mach. Co \ Sas /] e f No. | 100—1200 r.p.m. No.5 350— 4000 r.p.m. 
Co. FORE <> / Te f 2 500—2500 r.p.m. 6 400— 4800 r.p.m. 
2 Sab . ete A j 3 200—2400 r.p.m. 7 1000— 5000 r.p.m. 
Co. . 4 300—3600 r.p.m. 8 1000—1!0000 r.p.m. 
ATOR Higher ranges can be furnished on order. 
~ ha 
BUTS (on , Stationary Centrifugal Tachometer 
This instrument can be calibrated to indicate in revolutions, feet or yards per 
. Co. ; bid minute or in units of production, such as bags, blades, cigarettes, bottles or shells 
_ ; per minute. 
By providing constant visible indication stationary tachometers make it possible 
to determine operation at the rate of optimum efficiency, to permit the maximum 
oe safe speed or to insure absolute uniformity of processing. 
ENTS Standard installations usually consist of a tachometer head for panel mounting 
vel, 7 connected to the drive shaft of the machine by means of a flexible shaft, pinion 
arity, TAS and split gear. ; . : oa x 
ghout thelr / All Boulin tachometer connections being SAE (Marine) standard, machines pro 
yggest the vided with outlets of corresponding dimensions can be economically fitted witt 


suitable tachometers. 
: Pulley driven tachometers are also available in a variety o 
and ranges to suit every requirement. 


f 


models, dial siz 


The personnel of this organization has sold and serviced Tachometers for 21 years 





Please mention THE 1948 INSTRUMENTS INDEX when writing 








TESTERS & TESTING MACHINES 








HARDNESS TESTER 


(Vickers Type) 





DIAMO-BRINELL 
TESTING MACHINES FOR 
HARD AND SOFT METALS 


Ask for catalog on 


HAND AND POWER-OPERATED 
BRINELL TESTERS 


PITTSBURGH 


Instrument & Machine Co. 
1026 Reedsdale St. Pittsburgh, Pa. 








HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 35 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 
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and control) 


TESTERS & TESTING 
MACHINES, Abrasion 

Amthor Testing Inst. Co. 
Atlas Elec. Devices Co. 
Fidelity Mach. Co. 
Morehouse Machine Co. 
Olsen Testing Machine 
Riehle Div. 
Sax] Inst. Co. 
Scott Co., Henry L. 
Shawmut Engineering Co 
Suter, Alfred 
Taber Instrument Co. 
Testing Machines, Inc 
Welch Engineering Co. 
Zuhr, Inc., Henry 


veerres & TESTING 
ACHINES, Absorp- 
tien 
Gurley, W. & L. E. 


TESTERS & TESTING 
MACHINES, Air Speed 
Indieator (See Air- 
speed Indicator Testers) 


TESTERS & TESTING 
MACHINES, Alternat- 
ing Stress 

Baldwin Southwark 

Brush Development Co. 
Krouse Fatigue Machine 
Olsen Testing Machine 
Riehle Div. 

Suter, Alfred 


vero, & TESTING 
CHINES, Altimeter 
tees Altimeter Testers) 


TESTERS & TESTING 
MACHINES, Armature 
Ideal Commutator Dresser 


TESTERS & TESTING 
MACHINES, Asphalt 
American Inst. Ce. 
Atlas Elestric Deviess 
sney = 
Braun 
Central Scientific Co. 
Chatilion & Sons 
Exact Weight Scale 
Fish-Schurman Co. 
Fisher Scientific Co. 
ae Mfg. Co. 


Iphia Ther at 


vw 
z 





Precision Scientific Co. 
Righie Div. 

Tagliabue Mfg. Co. 
Victor Equipment Co. 
Western Machinery Co. 


TESTERS & TESTING 
MACHINES, Axle 
Sperry Products, Ino, 


TESTERS & TESTING 
MACHINES, Bali Bear- 
ing (See Testers, Bear- 
ng) 


gs & TESTING 
MACHINES. Battery 
Burton-Rogers Co. 
Clough-Brengle Co. 
Hickok Elec. Inst. Co. 


Hy-Ef Electrical Prods. 
Kimble Glass 
Knickerbocker Dev. 
Lantz-Phelps Corp. 
Lundquist Tool & Mfg 


Precision Therm. 

Rascher & Betzold 
Rieker Inst. Co. 

Testrite Instrument Co 
Weston Elec. Inst. Corp. 


TESTERS & TESTING 


MACHINES, Beating 
Brabender Corp. 
Paprex Co 


Williams Apparatus Co 


TESTERS & TESTING 


MACHINES, Bearing 
Olsen Testing Machine 
Precision Scientific 
RCA Manufacturing Co. 
Suter, Alfred 


TESTERS & TESTING 


MACHINES, Bending 
Dorr-Patterson Engr. 
Hayes Scientific App. 
Instrument Specialties 
Olsen Testing Machine 
Morehouse Machine Co. 
Riehle Div. 

Saxl Inst. Co 

Steel City Testing Lab 
Suter, Alfred 

Taber Instrument Co 
Testing Machines, Inc. 


TESTERS & TESTING 


MACHINES, Brake 
American Inst. Co. 
Clough-Brengle Co. 
Commercial Engg. Labs. 
Cramer & Co., Inc. 


TESTERS & TESTING 


MACHINES, Brinell 
Detroit Testing Mach 
Ferner Co. 

King, Andrew 

Olsen Testing Machine 

Pittsburgh Inst. & Mach. 
Riehie Div. 

Steel City Testing Lab. 
Suter, Alfred 

Testing Machines, Inc. 


TESTERS & TESTING 
MACHINES (See also 
object of measurement 


For addresses, see pages 1-107—I-118 


MACHINES, __ Brittle- 
ness 

Baldwin-Southwark Corp. 

Riehle Div. 

Sax! Instr. Co. 


TESTERS & TESTING 
MACHINES, Bursting 
Perkins & Son, Inc. 
Scott Co., Henry L. 
Suter, Alfred 
Testing Machines, Inc. 
TESTERS & TESTING 
MACHINES, Cable 
Amthor Testing Inst. 
Atlas Electrio Devices 
Boulin instrument Corp. 
General Elec. Co. 
Leeds & Northrup Co. 
Martin Decker Corp. 
Olsen Testing Machine 
Riehle Div. 
Rubicon Co. 
Scott Co., Henry L 
Shalicross Mfg. Co. 
Suter, Alfred 


TESTERS & TESTING 
MACHINES, Cement 

American Inst. Co. 
Baldwin-Southwark Corp 
Burrell Tech. Supply 
Central Scientific Co. 
Exact Weight Scale Co. 
Federal Pneumatic Sys. 
Fisher Scientific Co. 
Hayes Scientific App. 
Humboldt Mfg. Co. 
Olsen Testing Machine 
Precision Scientific Co. 
Refinery Supply Ce. 
Riehle Div. 

Scientific Inst. Co. 
Scott Co., Henry L. 
Sodemann Heat & Power 
Suter, Alfred 

Western Machinery Co. 


TESTERS & TESTING 


MACHINES, Chain 
Baldwin Southwark 
Detroit Testing Machine 
Riehle Div. 


bbe tJ a TESTING 
MACHINES, Chlorine 
Bushnell & ities 
Everson Mfg. Co. 
Hellige, Inc. 
Industrial Inst. Inc. 
Rascher & Betzold 
Taylor & Co., W. A. 
Wallace & Tiernan 


veel=ar & TESTING 
HINES, Coal (See 
Fuel below) 


TESTERS & TESTING 
MACHINES, Coil 
(Electric) 

Boonton Radio Corp. 
Clough-Brengle Co. 

Ideal Commutator Dresser 
Industrial Insts. Inc. 
Rubicon Co. 


TESTERS & TESTING 
MACHINES, Color 
Atlas Electric Devices Co. 

Eimer & Amend 

Fisher Scientific Co. 
Gaertner Scientific Corp. 
Tagliabue Mfg. Co. 


TESTERS & TESTING 
MACHINES, Compres- 
sion 

Baldwin-Southwark Corp 
Dorr-Patterson Engr. Co 
Exact Weight Scale Co. 
Ferner Co. 

Olsen Testing Machine 
Perkins & Son, Inc. 
Potter Co 

RCA Manufacturing 
Riehie Div. 

Scott Co., Henry L 

Steel City Testing Lab. 
Suter, Alfred 

Toledo Scale Co. 


TESTERS & TESTING 


MACHINES. Concrete 
(See Cement above) 


TESTERS & TESTING 


MACHINES, Condenser 
Aerovox Corp. 
Clough-Brengle Co, 
Electronic Design Corp 
Industrial Insts. Inc. 
Jackson Electrica] Inst 
Potter Co 
Rubicon Co. 

Tobe Deutschmann Corp 
Triplett Electrical Inst. 
Weston Elec. Inst. Corp. 


TESTERS & TESTING 


MACHINES, Creep 
Baldwin Southwark 
Gaertner Scientific Corp. 
Instrument Specialties Co. 
Olsen Testing Machine 
Riehle Div. 

Suter, Alfred 


TESTERS & TESTING 


MACHINES, Damping 
Baldwin-Southwark Corp 


TESTERS & TESTING 


MACHINES, Deflection 
Instrument Specialties 


TESTERS & TESTING 


MACHINES, Defiec- 

tion, Light Wave 
Gaertner Scientific Corp. 
Van Keuren Co. 





TESTERS & TESTING 






IGNITION HARNESS 


feo) SETS 





































































High Voltage Test Equipment for 
checking Aircraft Ignition Harness 
in Service. 


Specifications and Prices 
upon request 








THE WINSLOW COMPANY 


Ronee a ol aa 2) 
9 Liberty Street, Newark, N. J. 





ELECTRICAL 


TESTING SETS 


ceee @ee b 6 OF 


x Lay 2a E: 
- 









est 
VBI 
men 
Oss 
Model 639 Industrial Analyzer—has all 
interconnections made. Measures cur- pres 
rent, voltage and power in single or poly- ngs 


phase circuits, and power factor in 3 
phase circuits. 

Model 785 Circuit Tester —has 27 
ranges for voltage, current and resist- 
ance measurements wherever high sen- 
sitivity is a factor, including signal, con 
trol, and electronic circuits. 

Other tests sets available for specia! 
ized needs. Send for bulletin, Weston 
Electrical Instrument Corporation, 59! 
Frelinghuysen Avenue, Newark, N. J 


ESTO 


Ustrumenls 





ABRASER 


@® Widely used for 
comparative and quali- 
tative analyses, Taber 
Abrasers accurately 
evaluate wear resist- 
ance and toughness of 
surface finishes, sheet 
material or textile 
fabrics. 
i : Scientific wearing ac- 
” tion by “Calibrase”’ 
wheels is automatic- 
ally totaled on built-in wear cycle counter. 


With the increasing use of substitute materials Taber 
Abrasers are absolute necessities in your plant and lab- 
oratory. 


Write for Bulletin 4012 describing wide application. 


TABER INSTRUMENT CORP. 


1111S Goundry Street North Tonawanda, N. Y. 


Designers and Builders of Precision 
Scientific Apparatus 


ment for 


Harness 








 VIBROTEST 


Test the insulation resistance of all 
f electrical equipment and wiring with 
the VIBROTEST to detect and forestall 
electrical breakdowns! Sturdy, compact 
portable, accurate and easy-to-use... 
requires no cranking or leveling .. . 
thoroughly reliable. Available now in 
various models to meet all requirements. 


VIBROGROUND 


Test all grounds regularly with the 
YIBROGROUND .. . protect work- 
men and equipment and prevent 
oss of power . . . no calculations 

. no hand cranking . . . merely 
press a button to get direct read- 
ngs in ohms. 


HYPOT 


For testing insulation breakdown. The 
HYPOT is an accurate, dependable, easy- 
to-use piece of equipment that is com- 
pact, portable and readily operated. 


SEND FOR ENGINEERING BULLETINS TODAY 


ASSOCIATED RESEARCH 
433 SO. DEARBORN ST., CHICAGO 


Please mention THE 1943 INSTRUMENTS INDEX when writing 


| 
| 
| 








There are occasions when the texture as 
well as the excessive bursting strength of 
a material requires a machine of unusual 
strength and rigidity. Model A Jumbo 
Mullen Tester meets these requirements 


100 per cent. 


B. F. PERKINS & SON, INC. 


Engineers and Manufacturers 
HOLYOKE, MASS. 


Mullen Testers 


ot 


se aeons doe 











TESTING APPARATUS 


The Trade-Mark “Ac-Me” and “R.S.” 


on laboratory apparatus, gas testing 


equipment, gasoline testing apparatus, 


and on oil testing instruments, identifies 


them as products of The Refinery Sup 


ply Co., the Southwest’s leading manu 


facturer of this type of equipment. 


IMPROVED AC-ME 
RECORDING 
GRAVITOMETER 


For accurately record- 
ing the specific gravity 
of gas. No complicated 
rotating parts 
matic compensation— 
rugged construction re- 


auto- 


quires minimum of 
maintenance. 


AC-ME SPECIFIC GRAVITY 
GAS BALANCE 


Gives dependable results on wet gas 
as well as on dry natural gas and 
artificial gas. Designed for use in 
the laboratory, plant or field. Affords 
maximum portability. 


SCIENTIFIC LABORATORY AND POWER PLANT EQUIPMENT 


THE REFINERY SUPPLY COMPANY 


Manufacturers, Jobbers, and Importers 


—Main Office and Plant— 
621 E. 4th Street, Tulsa, Oklahoma 


—Branch Office— 
1309 Capital Avenue, Houston, Texas 
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TESTERS & TESTING MACHINES 








PETROLEUM 
TESTING APPARATUS 


, HOWN above is the gear selector 
mechanism of the new “Precision” 
ductilometer for asphalt, according to 
A.S.T.M. Specifications. This is only 
one of hundreds of “Precision” devices 
of advanced design for the inspection 
of lubricants, fuels, and bituminous 
road materials. We’ve been building 
such apparatus for over 

twenty years. 


W rite for 
96 PAGE CATALOG 


PRECISION 


1750 N. 


SCIENTIFIC 
COMPANY 
SPRINGFIELD, CHICAGO 





AMTHOR 


TENSILE STRENGTH 


TESTERS 


for 


PAPER 
CORDAGE 
RUBBER 
LEATHER 
WIRE 

FLAT MATERIALS 







PAPER FOLDING ENDURANCE TESTER 
BURSTING TESTER 
MICROMETERS (POCKET and DESK) 
PAPER BASIS WEIGHT SCALES 
CORDAGE SCALES 
ALUMINUM FOIL SCALES 
COMPUTING SCALES 
RUBBER ABRASION TESTER 


DEAD WEIGHT 
PRESSURE GAUGE TESTER 


TACHOMETERS 
INDICATING and RECORDING 


MERCURY COLUMN GAUGES 


AMTHOR 


TESTING INSTRUMENT CO. INC. 
48 Van Sinderen Ave., Brooklyn, N. Y. 


























HERMAN H. STICHT CO., INC. 


27 PARK PLACE 


MEGOHMER 


RELIABLE - ACCURATE + QUALITY 


Our modern insulation testers make insulation test- 
img @aSyY ... 
potential of 500 volts DC, available at the touch 
of a switch. Direct reading in insulation resistance. 


Entirely self-contained. Steady test 


VARIOUS NEW MODELS AND RANGES 
—— WRITE FOR BULLETINS 


NEW YORK, N.Y. 


























SALT SPRAY 


Corrosion Test Equipment 


For testing—Electroplated or coated metals 
at 95 deg. Fah. in accordance with Army, 


Navy and Aeronautical specifications, as 
outlined in Bulletin AN-QOQ-S-91-5 dated 
Dec. 1938. Also for controlled tempera- 
tures from 65° to 130° Fah. Test- 
ing Cabinets lined throughout with 
rubber. Made in 4 sizes. 


"Write for NEW Literature 
and particulars.’’ 


INDUSTRIAL FILTER 
/ & PUMP MFG. CO. 


3017 WEST CARROLL AVENUE 
CHICAGO, ILLINOIS 
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For addresses, see pages 1-107—I-118 


TESTERS & TESTING 
MACHINES, Dew Point 
General Electrio 
Refinery Supply Co. 
Tagliabue Mfg. Co. 


vere & Mtg NG 
ag NES, Dia- 
seas 
sectrement Specialties 


TESTERS & TESTING 
MACHINES, Dielectric 
Properties 

American Transformer Co. 
Associated Research, Inc. 
Leeds & Northrup Co. 
Miller Co., B. F. 
Roller-Smith Co. 
Tagliabue Mfg. Co. 


TESTERS & TESTING 
MACHINES, Ductility 

Central Scientific Co. 
Detroit Testing Mach. 
Humboldt Mfg. Co. 
Olsen Testing Machine 
Precision Scientific Co. 
Riehle Div. 
Saxl Inst. Co. 
Scott Co., Henry L 
Steel City Testing Lab. 
Suter, Alfred 


TESTERS & TESTING 
MACHINES,  Electro- 
plating (See Electro- 
plating Solution Test- 
ing Apparatus) 


TESTERS & TESTING 
MACHINES, Emulsion 
& Demulsibility 
Central Scientific Co. 
Eimer & Amend 


TESTERS & TESTING 
MACHINES, Expansion 
Brabender Corp. 
Exact Weight Scale Co. 
Ferner Co. 
Gaertner Scientific Corp. 


TESTERS & TESTING 
MACHINES, Fatigue 

Baldwin-Southwark Corp 
Ferner Co, 
Hathaway Inst. Co. 
Hays Scientific App 
Krouse Fatigue Mach. 
Olsen Testing Machine 
Raytheon Mfg. Co. 
Ruehfel Co. 
Sax! Inst. Co. 
Scott Co., Henry L 
Suter, Alfred 
Testing Machines, Inc. 
Zuhr, Inc., Henry 


TESTERS & TESTING 
MACHINES, Flash 
Point, Abel's 

Central Scientific Co. 
Ruehfel Co. 


TESTERS & TESTING 
MACHINES, Fiash 
Point, Abel-Pensky’s 
(See Abel’s above) 


TESTERS & TESTING 
MACHINES, Flash 
Point, Cleveland Open 
Cup 

American Inst. Co. 
Boekel & Co. 

Central Scientific Co. 
Eimer & Amend 
Humboldt Mfg. Co. 
Olsen Testing Machine 
Precision Scientific Co. 
Ruehfel Co. 

Tagliabue Mig. Co. 


TESTERS & TESTING 
MACHINES, Flash 
— Elliott Closed 


Mihetien Inst. Co. 
Central Scientific Co. 
Humboldt Mfg. Co. 
Precision Scientific Co. 
Ruehfel Co. 

Tagliabue Mfg. Co. 


TESTERS & TESTING 
MACHINES, Flash 
Point, Pensky-Martens 

Boekel & Co. 

Central Scientific Co. 
Humboldt Mfg. Co. 
Precision Scientific Co. 

Ruehfel Co. 
Tagliabue Mfg. Co. 


TESTERS & TESTING 
MACHINES, Fiash 
Point, Tag Closed 

Central Scientific Co. 
Humboldt Mfg. Co. 
Precision Scientific Co. 
Ruehfel Co. 

Tagliabue Mfg. Co. 


TESTERS & TESTING 
MACHINES, Filiatness, 
Light Wave 

Baird Associates 
Fecker, J. W. 
Fish-Schurman Co. 
Gaertner Scientific Co. 
Scherr Co., Inc. 

Van Keuren Co. 
Zeiss, Inc., Carl 


TESTERS & TESTING 
MACHINES, Fluores- 
cent Lighting 

Echo Electrical 
Littelfuse, Inc. 


TESTERS @ 


ST 
MACHINES. Foi} 
Endurance per) 
American {ns 0 
Amthor Testi st. Co. 
Olsen Testing Machina 
Saxl Inst. Cc ‘ 
Suter, Alfred 
Testing Mach Inc 
Thwing-Albert inst, co 
TESTERS & STING 
MACHINES, | eeness 
Diecert Co, 
Paprex Co 
Testing Mact Inc 
Williams Ap; 3 ( 
TESTERS & STING 


MACHINES. Fyel 
Brabender Corp 
Burrell Technica 
Central Scient 
Emerson Appar s ( 
Fish-Schurman ( 
Fisher Scientif 
Parr Instrumer 
Riehle Div. 
Sargent & C 


TESTERS & TESTING. 
MACHINES, Gage (See 
Gage Testers) 

TESTERS & TESTING 
MACHINES, Gas 

American Meter Co 
Burrell Technical Supply 
Central Scientific ( 
Connelly Iron Spong 
Eimer & Amend 
Fish-Schurman Co 
Fisher Scientific Co 
Friez & Sons 
Fuess, Inc. 
Gow-Mac Instrument 
Heiland Research 
Precision Scientific Co 
Refinery Supply Co 
Ruska & Co., Ir 
Sargent & Co 
Superior Meter ( 


TESTERS & TESTING 
MACHINES, Gear 
Morse Twist Drill 
Scherr Co., In 
TESTERS & TESTING 
MACHINES, Glue 
Central Scientific ¢ 
Eimer & Amend 
Fish-Schurman Co. 
Olsen Testing Machine 
Saxl Inst. Co 
TESTERS & TESTING | 
MACHINES, Grain 
Central Scientific Cc 
Cuthbert Co 
Exact Weight Scale 
Gump Co. 
Moist-O-Meter, Inc 
Moisture Register ( 
Newark Scale Works 
Precision Scientific Co 
Tagliabue Mfg. Co. 
Toledo Scale Co 
Troemner, Henry 
TESTERS & TESTING 


Supply 


MACHINES, Grease 
(See Grease Testing 
Apparatus) 


TESTERS & TESTING 
MACHINES, Grinding 
Wheei 

Olsen Testing Machine 

TESTERS & TESTING 
MACHINES, 
Resistance 

Automatic Electric 
Biddle Co., Jas. &. 
Geophysical Inst. Co. 
Heiland Research 
Industria] Insts. Inc 
Shalicross Mfg. 


Sticht & Co. 
TESTERS & TESTING 
MACHINES, Gummed 


ape 
Amthor Testing Inst 
Scott Co., Henry | 
Thwing-Albert Inst. Co. 


TESTERS & TESTING 
MACHINES, Hardness 

Barber-Colman Cx 
Detroit Testing 
Dietert Co. 
Eitzen Co. 
Ferner Co. 
Fisher Scientific Co 
Gogan Machine 
King, Andrew 
Leitz, Inc. 
Olsen Testing Machine 
Pittsburgh Inst. 4 
Riehle Div. 
Saxl Inst. Co 
Shore Instrument 
Steel City Testi Lab 
Suter, Alfred 


Mach 


TESTERS & TESTING 
MACHINES, 
of Grindable Ma‘ -rials 

Brabender Corp 


TESTERS & TESTING 
MACHINES, Herdnet# 
of Plastic Fi! 


Munsell Color ‘ 

Sax] Inst. Co n 
Steel City Testin. Lad 
Taber Instrumer 
Testing Machin« 


Ground @ 


Asso 
Aut 
Bidd 
Clouy 
Gene 
Gene 
Idea] 
Indu: 
Leed 
Mart 
MiJle 
Raw: 
Rubi 
Scott 














S & ESTIN re & TESTING 
HINES. — Foigin TEs NES, High Al- 
ance per) titue’ see_ Chambers, 
in Ins 0 instr ent Test 

Testi st. Co TESTE! & TESTING 
esting Machine 1INES, High 
st. C Pres °@, for Hose 
oe Lines & hydraulic de- 
Mach In ice 

Albert inst, Co uyere Controls 






STE & TESTING 
TEACH INES, Hydro- 
gen-.on (See Hydrogen 
jon Uetermination In- 





S$ & =STING 

















Mact ¢ truments) 

y Apparaiug TESTES & TESTING 
5 & MACHINES, Impact 
INES STING Baldwin-Southwark Coro. 
r Cor ud Cambridge Inst. Co. 
Techni impact Register Co. 
Scientific Supply disen Testing Machine 
Apparatus ( Riehle Div. 

urman Co Sarl Inst aoe I 

om - Steel y Testing Lab. 
oo testing Machines, Inc. 
& Co Thwing-Albert Inst. 

’ Sax] Inst. Co. 

} & TESTING, hr. Inc., Henry 






INES, Gage (See 
esters) 





z 
TESTERS & TESTING 
MACHINES, Initial 






| & TESTIN Tearing 
INES, Gas . seott Co., Henry L 
Meter Co Suter Alfred 





Testing Machines, Inc. 
Thwing-Albert Inst. Co. 





Fechnical Supply 
Scientific 










































Iron 8; - TESTERS & TESTING 
Amend MACHINES, Insulation 
rman Co Associated Research 
tientific Co 4utomatic Electric 
Sons Biddle Co., Jas. G. 
Cc. Clough-Brengle Co. 
Instrument General Elec. Co. 
fesearch General Radio Co. 
Scientific Co Ideal Commutator Dresser 
Supply Co. industrial Insts. Inc. 
Co., Ir Leeds & Northrup Co. 
rt Co Martindale Electric Co. 
Meter C Miller Co., Bertrand = 
s ( Rawson Electrical Inst. 

eS id : Rubicon Co. 
ist. Drill Scott Co., Henry L. 

, Inc — ng Co. 

" Sticht Co nc 

BY id Superior Insts. 

cientific Co United  —paemael Corp. 
Amend . Winslow 

rman Co. TESTERS *e TESTING 
ting Machine MACHINES, Insulation 

Co ; (Thickness) 

P Comtor Co. 
yes TESTING AL General Elec. Co. 
sentifie ¢ instrument Specialties Co. 
a TESTERS & —e 
MACHINES, Jelly 

nt Seale Brabender Corp. 

leter. Inc Chatillon & Sons 
egister rc Fish-Schurman Co. 

vale rks Sax] Inst. Co. 

ientife Co TESTERS & TESTING 
Mfg. Co. MACHINES, Knit 
ule Co Goods (See Textile be- 
Henry low) 

& TESTING TESTERS & TESTING 
IES, Grease MACHINES, Leather 





rease Testing Amthor Testing Inst. Co. 
Central Scientific Co. 
Olsen Testing Machine 
Perkins & Son 

Riehle Div. 

Saxl Inst. Co. 






& TESTING 
1ES, Grinding 







ing Machine 






& TESTING Scott Co., Henry L. 
JES, Ground TESTERS & TESTING 
e MACHINES, Magnetic 





slectr 


Annis Co 








, Jas. G. Associated Research 

Inst. Co. Baird Associates 

search Commercial Engg. Labs. 
Insts. Inc General Eleo Co. 

Afg. Magnetic Analysis Corp. 


Pioneer Instrument 
Rawson Elec. Instr. Co. 
Rubicon Co. 


TESTERS & TESTING 


0. 
& TESTING | 
ES, Gummed 





ting -~ MACHINES. Malt 
~; » Me Brabender Corp. 
nst. U0. Rieker Instrument Co. 
k TESTING TESTERS & TESTING 


ES, Hardness 
nan Cé 


MACHINES. Mileage 
(See Meters, Mileage) 


ter 
ting Mach TESTERS & TESTING 
MACHINES, Milk 
Central Scientific Co. 
site Co Eimer & Amend 
AC Kimble Glass 
ine Munsell Color Co. Inc. 
w — Inst. Co. 
coe uehfel Co. 
2% slack Scientific Glass App. 
ns Testrite Instrument Co. 
a Tagliabue Mfg. Co. 
yment TESTERS & TESTING 
ine Lab MACHINES, Moisture 
| Alpha-Lux Co. 
" American Inst. Co. 
nine - American Moistening Co. 
we Co Brabender Corp. 
Car Cambridge Inst. Co. 
Te ING Ceptral Scientific Co. 
B. Hardee Cuthbert Co. 
“as ais Deln horst, Wm. J. 
e ! Dietert Co. 
«7 TING Eimer & Amend 
Oem Exact Weight Scale 
7. Fisher Scientific Co. 
Fil Fuess, Inc. 
t ( -_ Moisture Gages 
. . umboldt Mfg. Co. 
estin, Lab. Industrial Inst. Inc. 
= ia foist-O-Meter. Inc. 
(Cont’d) 











TESTERS & TESTING 
MACHINES, Moisture 
(Cont’d) 

Moisture Register Co. 
Precision Scientific Co. 
Rascher & Betzold 
Refinery Supply Co. 

Saxl Inst. Co. 

Scientific Glass App. 
Sci Inst. Co. (of Detroit) 
Shallcross Mfg. Co. 
Sodeman Heat & Power 
Tagliabue Mfg. Co. 
Testing Machines, Inc. 
Thwing-Albert Inst. Co. 
Toledo Scale Co. 
Troemner, Henry 
Williams Apparatus Co. 

TESTERS & TESTING 

MACHINES, Oil 
American Inst. Co. 
Brabender Corp. 
Central Scientific Co. 
Eimer & Amend 
Fish-Schurman Co. 
Hellige, Inc. 
Humboldt Mfg. Co. 
Kimble Glass 
Mico Instrument Co 
Precision Scientific Co. 
Rieker Inst. Co. 
Ruehfel Co. 

Ruska & Co. 

Scientific Glass App. 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Western Machinery Co. 

TESTERS & TESTING 

MACHINES, Oxygen 
Burrell Technical Supply 
Eimer & Amend 
Sargent & Co. 

Scientific Glass App. 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 

TESTERS & TESTING 

MACHINES, Paint 
Akatos, Inc. 
Atlas Elec. Devices Co. 
Central Scientific Co. 
Fish-Schurman Co. 
Munsell Color Co. 
Ruehfel Co. 
Saxl Instr. Co. 
Scott Co., Henry L. 
Taber Instrument Co. 
Van Keuren Co. 

Zuhr, Inc., Henry 
TESTERS & TESTING 
MACHINES, Paper 

American Inst. Co. 
Amthor Testing Inst. Co. 
Atlas Elec. Devices 
Central Scientific Co. 
Eimer & Amend 
Federal Prod. Corp. 
Ferner Co. 

Fuess, Inc. 

Gurley, W. & L. E. 
Instrument Specialties Co. 
Olsen Testing Machine 
Perkins & Son 

Riehle Div. 

Saxl Inst. Co 

Scott Co., Henry L. 
Speidel & Co. 

Steel City Testing 
Taber Instrument Co. 
Toledo Scale Co 

Van Keuren Co. 
Williams Apparatus Co. 

TESTERS & TESTING 
MACHINES, Paper 
Formation 
Fuess, Inc. 

Paprex Co. 

Saxl Inst. Co. 
Thwing-Albert Inst. Co. 
Williams Apparatus Co. 

TESTERS & TESTING 
MACHINES, Paraffin 
American Inst. Co. 
Perkins & Son 
Ruehfel Co. 

Tagliabue Mfg. Co. 

TESTERS & TESTING 
MACHINES, Penetra- 
tion (Paper) 

Sax] Inst. Co. 

Testing Machines, Inc. 
Thwing-Albert Inst. Co. 
Williams Apparatus Co. 


TESTERS & TESTING 
MACHINES, Petroleum 
(See Oi! above) 


TESTERS & TESTING 
MACHINES, Phosphate 
Taylor & Co., W. A. 


TESTERS & TESTING 
MACHINES, Pipe & 
Tube 

Baldwin-Southwark Corp. 
Black & Decker 
Olsen Testing Machine 

TESTERS & TESTING 
MACHINES, Pistol 
Barrel Optical 

Fuess, Inc, 

Kollmorgen Optical Co. 
Lenox Inst 

Scherr Co., Inc. 


TESTERS & TESTING 
MACHINES, Piston 
Ring 

TESTERS & TESTING 

MACHINES, Pitch 

American Inst. Co. 

Precision Scientific Co. 








TESTERS & TESTING 
MACHINES, Plasticity 

American Inst. Co. 
Brabender Corp. 
Dietert Co. 
Eimer & Amend 
Olsen Testing Machine 
Precision Scientific Co. 
Saxl Inst. Co. 
Scott Co., Henry L. 

Steel City Testing 
Testing Machines, Inc. 
TESTERS & TESTING 
MACHINES, Porosity 

Fuess, Inc. 

Gurley, W. & L. E. 
Ruska & Co., Inc. 
Saxl Inst. Co. 

Testing Machines, Inc. 
Williams Apparatus Co 
TESTERS & TESTING 
MACHINES, Pulp 

Brabender Corp. 

Perkins & Son 

Testing Machines, Inc 
Williams Apparatus Co. 


TESTERS & TESTING 


MACHINES, Radio Set 
Dayton Acme Co. 
Ferris Instrument Corp. 
Hewlett-Packard 
Hickok Electrical Inst. 
Industrial Instruments 
Measurements Corp. 
Million Radio & Television 
Monarch Manufacturing 
RCA Manufacturing 
Shalicross Mfg. Co. 
Supreme Instrument Corp. 
Triplett Electrical Inst. 
Westinghouse Elec. & Mfg 
Weston Electrical Inst. 


TESTERS & TESTING 
MACHINES, Rails 
Sperry Products, Inc. 


TESTERS & TESTING 
MACHINES, Resistance 

Associated Research, Inc. 
Automatic Electric 
Biddle Co., James G. 
Gray Instrument Co. 
Industrial Instruments 
Leeds & Northrup Co. 
Million Radio & Tele. 
RCA Manufacturing 
Rubicon Co. 
Shalicross Mfg. Co. 
Supreme Instrument Corp. 
Triplett Electrical Inst. 
Westinghouse Elec. & Mfg 
Weston Electrical Inst. 


TESTERS & TESTING 
MACHINES Road Ma- 
terial (See Cement 
above) 


TESTERS & TESTING 
MACHINES, Rubber 
American Inst. Co. 
Amthor Testing Inst. 
Atlas Elec. Devices 
Brabender Corp. 
Central Scientific Co 
Eimer & Amend 
Emerson Apparatus Co 
Federal Prod. Corp. 
Ferner Co. 
Fish-Schurman Co. 
Instrument Specialties 
Link Eng. & Mfg 
Olsen Testing Machine 
Morehouse Machine Co 
Riehle Div. 
Saxl Inst. Co. 
Scott Co., Henry L 
Shore Instrument 
Suter, Alfred 
Steel City Testing 
Van Keuren Co. 


TESTERS & TESTING 
a 


MACHINES, Salt 
Spray 
American Instrument Co 


Industrial Filter 


TESTERS & TESTING 
MACHINES, Sand 

Chatillon & Sons 
Dietert Co. 
Eimer & Amend 
Exact Weight Scale Co. 
Humboldt Mfg. Co. 
Kolesch & Company 


TESTERS & TESTING 
MACHINES, Scratch 
Hardness 

Dietert Co. 

Saxl Inst. Co. 

Spencer Lens Co. 
Steel City Testing 
Taber Instrument Co. 
Testing Machines, Inc. 


TESTERS & TESTING 
MACHINES, Shearing 

Baldwin-Southwark Corp. 

Olsen Testing Machine 

Riehle Div. 

Sax] Inst. Co. 

Suter, Alfred 
TESTERS & TESTING 

MACHINES, Sheet 
Metal 

Baldwin-Southwark Corp. 

Bock Machine Co. 

Detroit Testing Mach. 

Krouse Fatigue Machine 

Olsen Testing Machine 

Riehle Div. 

Scott Co., Henry L. 
Steel City Testing 
Suter, Alfred 
Taber Instrument Co. 










TING MACHINES 





TESTERS & TES 














* PRODUCTION SPRING 
CHECKER. This particular 
model is designed for rapid 
checking of compression springs 
of up to two pounds capacity. 


For addresses, see pages 1-107—I-118 








F 10,000 POUNDS 


: 83 pounds, height: 32 inches—yet al- 
type stress tests up to 10,000% 
pounds! Large specimen space, for wide ranget, 
materials. Extremely accurate, easy to, 
2», low in cost. 
Write for Catalogue B.N. 





pn DILLON 8 C0. ey nn 


CHATILLON 


SPRING TESTERS 





Standard and special 
models made for 
both occasional and 
production testing 
of springs of from a 
fraction of an ounce 
to 10,000 pounds 
capacity, in either 
tension or compres- 
sion. Send for litera- 
ture, specifying type 
of springs to be 
tested, capacity and 
other requirements. 

Also Dynamo- 
meters, Scales, Test 
Apparatus and other 
force - measuring in- 
struments. Send for 
bulletins. 










JOHN CHATILLON & SONG 
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89 CLIFF STREET NEW YORK, N. Y. 







































TESTERS & TESTING MACHINES 








EKSLER 





Production or Research 
Instruments 


Weksler Thermometers are scientific, precision instru- 






ments. Their rugged construction and lasting accuracy 





will merit your full confidence. Red Reading and Yel- 
low back Mercury tubes are standard in all V shape 






=, : eo om - ~ - 


ao 


industrial thermometers. Indicating and recording ther- 













mometers are furnished mercury, vapor, or gas actu- 

ated. Dia! indicating instruments are available in 4!/.” =i 
and 6” phenol condensate cases only, and recording 4 
thermometers in 10” chart size. There is a Weksler 1 
precision thermometer for every industrial need. y 





"V" Shaped Thermometers 
Bronze Case and 
Industrial Hydrometers 


seoeaeagemeneeranema-napeonegnnyeesnerorr 










Dial and Recording Thermometers 

















Type 124 Type 125 
Right Side Angle Left Side Angle 























For information on 


Dial and Recording Thermometers, send for Catalog 300 DR 
For others, send for Catalog No. 115. 


Weksler Thermometer Corporation 
52-56 WEST HOUSTON STREET, NEW YORK, N. Y. 











If you do not find what you are looking for write 


INSTRUMENTS, 1117 Wolfendale St., Pittsburgh, Pa. 











TESTERS & TESTING 
MACHINES, Siowness 
Bax] Inst. Co. 
Testing Machines, Inc. 
Williams Apparatus Co. 


TESTERS & TESTING 
MACHINES, Softness 
Ferner Co. 
Gurley, W. & L. E. 
Humboldt Mfg. Co. 
Sax! Inst. Co. 
Taber Instrument Co. 
Thwing-Albert last. Co. 


TESTERS & TESTING 
MACHINES, Springs 
Baldwin-Southwark Corp. 

Chatillon & Sons 
Detroit Testing Mach. 
Exact Weight Scale 
Instrument Specialties Co. 
Link Engineering & Mfg. 
Olsen Testing Machine 
Riehle Div. 

Saxl Inst. Co. 

Scott Co., Henry L. 

Steel City Testing Lab. 
Suter, Alfred 

Toledo Scale Co. 


TESTERS & TESTING 


MACHINES, Stiffnes 
(Paper) 
American Inst. Co. 
Ferner Co. 
Fuess, Inc. 


Olsen Testing Machine 
Sax! Inst. Co. 

Taber Instrument Co. 
Thwing-Albert Inst. Co. 
Toledo Scale Co. 


TESTERS & TESTING 
MACHINES, Stiffness 
& Bending 

Ferner Co 

General Elec. Co. 
Instrument Specialties 
Olsen Testing Machine 
Riehle Div. 

Sax] Inst. Co. 

Suter, Alfred 

Taber Instrument Co. 
Thwing-Albert Inst. Co. 
Toledo Scale Co. 


TESTERS & TESTING 
MACHINES, Strain 
(Glass) 

Akatos, Inc. 

Baird Associates 

Bausch & Lomb Opt. 
Eimer & Amend 
Fecker, J. W. 

Fuess, Inc. 

Gaertner Scientific Corp. 
General Elec. Co. 
Kollmorgen Optical Co. 
Pfaltz & Bauer, Inc 
Polarizing Instrument Co. 
Zeiss, Inc., Carl 


TESTERS & TESTING 
MACHINES, Stretch 
Perkins & Son 
Saxi Inst. Co. 
Scott Co., Henry L. 
Thwing-Albert Inst. Co. 
Suter, Alfred 


TESTERS & TESTING 
MACHINES, Tachome- 


ter 
Amthor Testing Inst. 
Biddle Co., Jas. G. 
Consol. Ashcroft Hancock 
Elec. Tachometer Corp. 
General Elec. Ce. 

Globe Industries 
Hayward, H. N. 

Pioneer Instrument 
Standard Elec. Time 
Sticht Co., Ine. 

Zeiss, Inc., Carl 
Zernickow Co., O. 


TESTERS & TESTING 
MACHINES, Tearing- 
Paper 

Sax] Inst. Co. 

Scott Co., Henry L. 
Speidel & Co. 
Thwing-Albert inst. Co. 


TESTERS & TESTING 
MACHINES, Tenderness 
American Inst. Co. 
Humboldt Mfg. Co. 
Precision Scientific Co. 
Sax! Inst. Co. 


TESTERS & STIN 


MACHINEs Textile 
American ins' ¢ 
Atlas Elec. I ces ( 
Perkins& Son = 
Sax] Inst. ¢ 
Scott Co., Henry 1 
Suter, Alfred 
Taber Instrument Co 
Thwing-Albert nst. Co 

TESTERS & TESTIN 

MACHINES. 7; 

po hermom 
Amthor Testing Inst 
Consol. Ashcroft Haneoe 
Fuess, Inc. ‘ 
G. M. Mfg. Cx 


Green, Henry | 
Huddleston, J. s F 
Moeller Instrument Co 
Ruehfel Co. 
Schultheis Corr 
Tagliabue Mfg. Co 
Thwing-Albert Inst. Co 
Weksler Thermometer 
TESTERS & TESTin 
MACHINES, Thread 


Boulin Instrument Corp.# 


Saxl Inst. Co 

Scott Co., Henry L 
Suter. Alfred 
Thwing-Albert Inst. Co. 


TESTERS & TESTING 
MACHINES, Torsion 
Baldwin-Southwark Cor) 
Boulin Instrument Corp, 
Detroit Testing Mach 

Exact Weight Scale 
Hathaway Inst. Co 
Hayes Sclentific App 
Metron Instrument 
Oisen Testing Machine 
Riehle Div, 

Saxl Inst. Co 

Steel City Testing 
Suter, Alfred 

Testing Machines, Inc 
Toledo Scale (o 
Waugh Laboratories 


TESTERS & TESTING 
MACHINES, Torsional 
Creep 

Baldwin-Southwark Corp 
Suter, Alfred 


TESTERS & TESTING 
MACHINES, Turn In 
dicator 


Amthor Testing Inst. Co 


Globe Industries 
Pioneer Instrument 
Rieker Instrument Co 
Ruehfel Co. 


TESTERS & TESTING 
MACHINES, Universal 
(See Testing Machines 
below) 


TESTERS & TESTING 
MACHINES, Vapor 
Transmission 

Thwing-Albert Inst. Co. 


TESTERS & TESTING 
MACHINES, Varnish 

Atlas Elec. Devices Co 
Eimer & Amend 
Fish-Schurman Co. 
Hellige, Inc. 

Taber Instrument Co 
Thermo-Electric Co 
Zuhr, Inc., Henry 


TESTERS & TESTING 
MACHINES, Vibration 

Brush Development Co 
Hathaway Instrument 
Helland Research 
Kurman Electric Co. 
RUA Manufacturing 
Televiso Products 


TESTERS & TESTING 
MACHINES, Voltage 

Associated Research 
Clough-Brangle Co 
General Ejec. Co 
Ideal Commutator 
Norton Electrica! Inst 
Potter Co. 

HLA manufacturing 
Shallcross Mfg. Co. 
Weston Elec. Inst. Core 


















For addresses, see pages 1-107—1-118 
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TAG THERMOMETERS 


A complete line of Indicating and Recording Instruments 
from the precision mercury-in-glass thermometer to the 
modern CELECTRAY Pyrometer for 
service. By virtue of simple and practical design, 
construction and precise response to the slightest tempere 
ture change within their range, TAG Thermometers are the 
natural choice for economical supervision of temperatures 
in your plant. 


Cc. J. TAGLIABUE MFG. CO. 


Park & Nostrand Avenues, Brooklyn, N. Y. 
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& TESTING - 
Watch 


TE 
Mead HINES, 


Ra 
Pauls > & Co. 
TENS & TESTING 
baa HINES, Water 
Me 
Badger Meter Co, 
Exact Welght Scale 
Ford Meter Box Co. 
Neptune Meter Co. 
Toled: Scale Co. 
TESTE RS & TESTING 
HINES, Water 
oat tration 


Thwine-Albert Inst. Co. 
TESTERS & TESTING 
MACHINES, Watthour 
Meter 
Elec. Facilities Ine. 
General Elec. Co. 
Hathaway Inst. Co. 
Sangamo Electric Co. 
Standard Elec. Time 
States Co. 
Western Electro-Mech. 
Westinghouse Elec. & Mfg. 
regrens & TESTING 
MACHINES, Weather- 


ing 
Atias Elec. Devices Co. 
Gen. Elec. Lamp. Dept. 
National Carbon Co. 


TESTERS & TESTING 
MACHINES, Wire 

Amthor Testing Inst. Co. 
Baldwin-Southwark Corp. 
Krouse Fatigue Mach. 
Olsen Testing Machine 
Riehle Div. 

Rubicon Co. 

Sax! Inst. Co. 

scott Co., Henry L. 

Steel City Testing 

Suter, Alfred 

Taber Instrument Co. 


reer eee & TESTING 
ACHINES, Yarn 

Atlas Elec, Devices Co. 

Brown inst. Co. 

Emerson Apparatus Co. 

Sax! Inst. Co. 

scott Co., Henry L. 

Suter, Alfred 

Testing Machines, Inc. 


TESTING INSTRUMENTS, 
OPTICAL 


Akatos, Inc. 

Am. Telescope Labs. 
Bausch & Lomb Optical 
Fish-Schurman Corp. 
Fuess, Inc. 

Gaertner Scientifie Corp. 
Jones & Lamson Machine 
Kollmorgen Optical Co. 
Leltz, Inc. 

Ruska & Co. 

Spencer Lens Co. 
Woermann-Scnuchhardt 


TESTING MACHINES 
UNIVERSAL, Dead 


weight beam, Capaci- 
ties 0-100 Ib. 

Dietert Co. 

Olsen ‘Testing Machine 


Sarl Inst. Co. 


TESTING MACHINES, 
UNIVERSAL, Dead 
Weight Beam, Capaci- 
ties 100-5000 Ib. 

Olsen Testing Machine 
Riehie Div. 


bg BOSs ass. 
RSAL, Dead 
ai hg phan Capaci- 
ties 5000-100,000 Ib. 
Riehle Div. 


TESTING MACHINES, 
UNIVERSAL, Dead 
weight beam, Capaci- 
ties over 100,000 Ib. 

Baldwin-Southwark Corp. 
Olsen Testing Machine 
Richie Div. 


TESTING MACHINES, 
Universal, Hydraulic, 
Capacities 0-1 100 Ib 

Distert Co., Harry W. 
Saxl Instrument Co., Inc. 
Steel City Testing Lab. 
Thwing-Albert Instrument 


TESTING MACHINES, 
Universal, Hydraulic, 
Capacities 100-5000 th. 

Ashton Valve Co. 
Baldwin-Southwark Corp. 
Detroit Testing Machine 
Dietert Co., Harry W. 
Emery Co. 

Ferner Co. 

Pittsburgh Instrument 
Riehle Div. 

Sarl Instrument Co. 

Steel City Testing Lab. 


TESTING MACHINES, 
Universal, Hydraulic, 
Capacities 5000- 100,000 


Baldwin-Southwark Corp. 
Detroit Testing Machine 
Riehie Div. 
Steel City Testing Lab. 
TESTING MACHINES, 
Universal, Hydraulic, 
Capacities over 100, 


Baldwin-Southwark Corp. 
Richie Div. 








TESTI Be MACHINES, 
UNIVERSAL Pendu- 
ium, Saeeie @-100 Ib. 

Amthor Testing Inst. Co. 
letert Co. 

Oisen Testing Machine 

Riehie Div. 

Sax] Inst. Co. 

Scott Co., Henry L. 

Steel City Testing 

Suter, Alfred 


TESTING MACHINES, 
UNIVERSAL, Pendu- 
Capacities 100- 


Ib. 
Amthor Testing Inst. Co. 
Dietert Co. 

Olsen Testing Machine 
Riehle Div. 

Scott Co., Henry L. 

Steel City Testing 
Suter, Alfred 

Testing Machines. Inc. 


TESTING MACHINES, 
UNIVERSAL, Pendu- 
jum, Capacities 5000- 
100,000 Ib. 

Olsen Testing Machine 
Riehle Div. 

Steel City Testing 
Suter, Alfred 


TESTING MACHINES, 
UNIVERSAL, Pendu- 
lum, Capacities over 
100,600 Ib. 

Olsen Testing Machine 
Riehle Div. 
Steel City Testing 


Suter, Alfred 
TESTING MACHINES, 
UNIVERSAL, Spring 
Dynamometers, Capa- 


cities 0-100 ib. 
Baldwin-Southweark Corp. 
Chatillon & Sons 
Saxl Inst. Co. 
Scott Co., Henry L. 
Toledo Scale Co. 


TESTING MACHINES, 


UNIVERSAL, Spring 
Dynamometers, Capaci- 
ties 100-5000 
Baldwin-Southwark Corp. 
Dillon & Co. 
Dietert Co. 


Dorr-Patterson Eng. 
Scott Co., Henry L. 
Toledo Scale Co. 


TESTING MACHINES, 
UNIVERSAL, Spring 
Dynamometers, Capaci- 
ties 5000-100,000 Ib. 

Baldwin-Southwark Corp. 
Riehle Div. 

Scott Co., Henry L. 
Toledo Scale Co. 


TESTING MACHINES, 
UNIVERSAL, Spring 
Dynamometer, Capaci- 
ties over 100,000 Ib. 

Baldwin-Southwark Corp. 
Toledo Scale Co. 


TESTING SERVICES 
Waugh Laboratories 


TESTING SETS (See also 
object of measurement 
and control) 


TESTING oo 
G. M. Mfg 


Precision Therm. 
Rascher & Betzold 
Ruehfel Co. 

Scientific Glass App. 
Tagiiabue Mfg. Co. 


= NG SETS, Automo- 


ve 
Clough-Brengle Co. 
Engethard, Chas, 
Gow-Mac Instrument 
Hays Corp. 
Hy-Ef Electrical Prod. 
Niehoff & Co. 
Potter Co. 


TESTING SETS, Cable 
Eastern Specialty 
Littelfuse, Inc. 
Shallcross Mfg. 
Western Electro-Mech. 


TESTING SETS, Commu- 
nication Circuits 
Bell & Howell 
Daven Co. 
Electro Products Labs. 
Hewlett-Packard 
Littelfuse, Inc. 
Shallcross Mfg. 
Televiso Products 
United Transformer Corp. 


TESTING SETS, Current 
Transformer 
Eastern Specialty Co. 
Elec. Facilities tnc. 
Leeds & Northrup 
Rubicon Co. 
West. Electro-Mechanical 


TESTING SETS, Electrica! 
American Automatic Elec. 
American Transfermer 
Associated Research 
Clough-Brengle Co. 
Columbia Elec. Mfg. 
Davton Acme Co. 

Elec. Faellities, Inc. 
General Elec. Co. 


(Cont’d) 


Alcohol 


TESTING SETS. 
tion 


TESTING SETS, Electrical 
(Cont’d) 


Hewlett-Packard 
Industrial Inst. Inc, 
Meter Devices Co. 

RCA Manufacturing Co. 
Roiler-Smith Co. 

Rubicon Co. 

Shalicross Mfg. Co. 
Sticht Co., Ine 

Superior Electric Co. 
Tobe Deutschmann Corp. 
West. Electro-Meehanical 
Weston Elec. Inst. Corp. 


TESTING SETS, Electrical 


Thermometer 
Brown Inst, Co. 
Rubicon Co. 
Shalicross Mfg. Co. 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 


TESTING SETS, Ground 
Resistance 

Am. Automatic Electric 
Associated Research 
Biddie Co., Jas. @. 
Helland Research 
Industrial Inst.. Inc. 
Niagara Elec. Inst. 
Roller-Smith Co. 
Sensitive Research Inst. 
Shallcross Mfg. 
Sticht Co., Inc. 


Insula- 


American Transformer Co. 
Associated Research, Inc. 
Automatic Electric 

Biddle Co., James G. 
Clough Brengle Co. 
Ferranti Electric, Inc. 
General Electric Co. 
Hewlett-Packard 

Hickok Electrical Inst. 
Ideal Commutator Dresser 
Industrial Instruments 

J BT. Instrument Co. 
Leeds & Northrup Co. 
Miller Co.. B. F. 

Rubicon Co. 

ducht Co., Ine. 

Weston Electrical Inst. 
Winslow Co. 


TESTING SETS, Line Cur- 
rent 

Associated Research 
Columbia Elec. Mfg. 
Elec. Facilities, Ine. 
General Elec. Co. 
Meter Devices Co. 
Reller-Smith Co. 
Rubicon Co, 
West. Electro-Mechanical 
Weston Elec. Inst. Corp. 


TESTING SETS, Meters, 
Electrical 

Associated Research 
Clough-Brengle Co. 
Eastern Specialty Co. 
Elec. Facilities, Ine. 
General Elec. Co 
Hathaway Instrument 
Hewlett-Packard 

RCA Manufacturing Co. 
Roller-Smith Co. 
Sensitive Research Inst. 
Shallcross Mfg. Co. 
States Co. 
Westinghouse Elec. & Mfg. 
Weston Elec. Inst. Corp. 


TESTING SETS, Meters, 
Fluid 


Bailey Meter Co. 
Tagliabue Mfg. Co. 


TESTING SETS, Portable 

Combustion 

Dwyer Mfg. Co. 

Engelhard. Chas. 

Friez & Sons 

Gow-Mac Instrument 

Hays Corp. 

Potter Co. 


TESTING SETS, Potential 
transformer 
Eastern Specialty Co. 
Elec. Facilities, Inc. 
Leeds & Northrup Co. 
Raytheon Mfg. Co. 


TESTING SETS, Toele- 
phone 
Am. Automatic Electric 
Shallcross Mfg. Co. 


TESTING SETS. Water 
Burrell Technical Supply 
Industrial Inst., Inc. 
Scientific Glass App. 


TESTING SIEVE SHAKER 
See Sieve Shakers 


TESTING SIEVES 
See Sieves, Testing 


THEODOLITES (See Sur- 
veying Instruments) 


THERMIONIC RECTIFI- 
ERS (See Rectifiers, 
Thermionic) 


THERMO - AMMETERS 
(See Ammeters, Ther- 
mo) 


Tes 
THERMOMETER 


THERMOMETERS, 


For addresses, see pages I-107—1-118 


THERMOCOUPLES, Base- 
Metal 


a 
Bacharach Industrial Inst. 
Bristol Co. 

Brown Inst. Co, 
Cambridge Inst. Co. 
De Jur-Amsco 
Engelhard, Chas. 
Foxboro Co. 
General Elec, Co, 
Hoskins Mfg. Co 
il. Testing Labs. 
J-B-T Insts. Ine. 
Leeds & Northrup 
Lewis Engg. Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Thwing-Albert Instrument 
Wheelco Inst. Co. 
Winslow Co. 


THERMOCOUPLES, Con. 


tact Type 
Bailey Meter Co. 
Bristol Co. 
Cambridge Inst. Co. 
De Jur-Amsco 
General Controls Co. 
Hickok Ejiec. Inst. Co. 
it! Testing Labs. 
J-B-T Instruments 
Lewis Engg. Co. 
Sensitive Research Inst. 
Tagliabue Mfg. Co. 
Thwing-Albert Instrument 
Wheeico fust. Co. 
Winslow Co. 


THERMOCOUPLES, Rare- 


metal (See Base Metal 
above) 


THERMOCOUPLES, Sepa- 


rate Heater “ype 
General Kadio Co. 


THERMOCOUPLES, 


Vacuum 
Amer. Thermo-Elec. 
Cambridge Inst. Co. 
Field Electric 
General Elec. Co. 
Fadio Co. 
Hickok Elec. Irst. Co. 
Rawson Ejec. Inst. Co. 
Sensitive hecesrch Inst. 
Xervac Inst. Co. 
R M 0-HYDROM- 
ETERS (See Hydrom- 
eters, Thermo) 


General 


TEST. 
ERS (See_ Testers, 


Thermometer) 


Indi- 

cating, Electrical Re- 
sistance 

Am. Temperature Ind. 

Bailey Meter Co. 

Bristol Co. 

Brown Inst. Co. 

De Jur-Amsco Corp. 

Edison, Instrument Div. 

Electric Auto-Lite 

Engelhard, Chas. 

Foxboro Co. 

General Elec. Co. 

Gow-Mac Instrument 

G-M_ Labs. 

ill. Testing Labs. 

J-B-T Insts. Inc. 

Leeds & Northrup Co. 

Manning, Maxwell & Moore 

Roller-Smith Co. 

Rubicon Co. 

Shalicross Mfg. Co. 

Tagliabue Mfg. Co. 

Thwing-Albert Instrument 


Trerice Co. 

Weston Elec. Inst. Corp. 

Wheeico Inst. Co. 
THERMOMETERS, _Indi- 

cating, Mechanical 

Anderson Co. 

Bristol Co. 

Dillon & Co. 

Foxboro Co. 

Fuess, Inc. 

G. M. Mfg. Co., Inc. 


Gotham Inst. 

H-B Inst. Co., Ine. 
Kolisman Inst. Co. 
Manning, Maxwell & Moore 
Marsh Corp. 

Partlow Corp. 

Phila. Thermometer Co. 
Rochester Mfg. Co. 
Scientific Inst. Co. 
Standard Thermometer 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co. 

U. S. Gauge Co. 

Wagner & Son 

Weksler Thermometer 
Western Machinery Co. 
Weston Elec. Inst. Corp. 


THERMOMETERS, Indi- 
cating, Mercury-in- 
Glass, Industrial & 
Laboratory 

Ace Glass, Inc. 

Accuracy Scientific Inst. 

Bristol! Co. 

Brooklyn Thermometer Co. 

Chaslyn Co. 

Consol. Ashcroft Hancock 

Faichney Inst. Corp. 

Fish-Schurman Co. 

Fleischhauer & Son 

Fried & Lustig 

Fuess, Inc. 

G. M. Mfg. Co., Ine. 
(Cont’d) 








TESTERS & TESTING MACHINES to THERMOMETERS 


AIRCRAFT 
THERMOCOUPLES 





Gasket or Blind Rivet Type 
Thermocouples 


Calibrated Lead Wires 


Firewall Connectors 


and Commercial 


Types 


Army, Navy 


THE WINSLOW COMPANY 


INCORPORATED 
9 Liberty Street, Newark, N. J. 









































































































Vacuum... 
Thermocouples 


A COMPLETE LINE 


if eas embodying 
Also available 
a complete many 
line for unique 
measurements 
at features 
ULTRA HIGH | 
FREQUENCIES * 
oe 





© DEPENDABLE STABILITY 
@ MORE EFFICIENT 

@ HIGHER OVERLOAD 

@ FASTER RESPONSE 

@ SMALLER SIZE—!/7’’x1” 
@ LOWER COST 


ments to: 


AMERICAN 


67 E. 8th St. New York, N. 





These thermocouples will meet the 
most rigid specifications. Prompt de- 
livery is assured. Write your require- 


THERMO-ELECTRIC CO. 


































































¥. 
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TEMPERATURE PRESSUR: 








Temperature | 


Instruments 








DIAL THERMOMETERS 
Mercury, Vapor and Gas 
actuated types 


32”, 4/2”, 5”, 6", and 8!/,”" Diameters, 
Dust, Fume and Moisture Proof. Wall 
or Flush Mounted. 


RECORDING 
THERMOMETERS 





FREE! 


complete 
illustrated 
catalog 











INDUSTRIAL 


THERMOMETERS 


Straight and Angle Form 
Types with Red-Reading 


6”, 10”, and 12” recording 
charts — Simple to operate. 
Quick, easy, “one hand" Scale Case 

chart changing. 7”, 9.006 i?” 


mercury. 


GOTHAM INSTRUMENT CO. 
NEW YORK CITY 


153 WOOSTER ST. 


CLOSED GLASS FRONT 
INDUSTRIAL 


All Types of Recording, 
Controlling or Indicating 
Thermometers and Gauges 


REPAIRED 








INSTRUMENT MAINTENANCE DIVISION 








| 


INSTRUMENT 
REBUILDING 


REBUILT 
RESTANDARDIZED 


of 
THE DICKSON COMPANY 
7428 WOODLAWN AVENUE 
CHICAGO, ILLINOIS 











New and Improved J-B-T 
ROTARY SELECTOR SWITCHES 


A positive action, non-shorting 
type featuring double contact 
arms and triple contacts on 
collector rings. Very compact- 
available in from fourteen to 
twenty positions and one to 
six decks. Normal current ca 
pacity (not make-and-break 
ten amperes at six volts D.C 
Normal contact resistance ap- 
proximately 0.003 ohms. Maxi- 
mum safe voltage between 
contacts 2,000 volts A.C. for 
twenty position switch and 
1,500 volts A.C. for fourteen 


position switch. Maximum safe voltage between decks 2,400 
volts A.C. for twenty position switch and 1,000 volts AC. 
for fourteen position switch. Maximum momentary carrying 
capacity (not make-and-break) fifty amperes at six volts D.C 
Send for Bulletin 43-SS. 


J * B-T Products 


Vibrating Reed Frequency Meters .. . Pyrometers . . . Poten 
meter-Pyrometers . . . Resistamce Thermometers . . . Ther 
couples and Thermocouple Leads .. . Electric Tachometers 


H-B | STRUMENT COMPANY Galvanometers ... Selector Switches and other Electrical Ins 


INCORPORATED ments and Testing Equipment. 


2525 N. Broad St., Philadelphia, Pa. 
TB INSTRUMENTS, INC. 
a = 34 T a | 3 Pr at ie] At T e Re 5 3 ¥ 441-I Chapel Street, New Haven, C: 


I-94 Please mention THE 1948 INSTRUMENTS INDEX when writing 
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R) METERS, Indi- 
we 5, Mercury-In- 
G Industrial & 
Lateratory (Cont'd) 
Goths 9 Inst. Co 
Green. Henry J. 
Gri Instrument Co. 
H-B ‘nst. Co., Ine. 
John-cn Service Co. 
Kess or Co. 
Kim » Glass Co. 
Moe instrument Co. 
Nurn»erg Thermometer 
Palmer Co. 
Paulstich & Sons 


Phile. Thermometer 
Precision Scientific Co. 
Precision Therm. 
Rascher & Betzold 


Rieker Instrument Co. 
Ruehfel Co. 

Scientific Glass App. 
Scientific Inst. Co. 
Seely Instrument Co. 


Standard Therm. Corp. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 

Trer 4 Co. 

Weksler Thermometer 
Wilder Sales Co 

THERMOMETERS, _Indi- 
cating. Pressure-spring 
Bailey Meter Co. 

Bristol Co. 

Dickson Co. 

Foxboro Co. 

Gotham Instrument 
Liquidometer Co., Inc. 

Manning, Maxwell & Moore 
Marsh Corp., Jas. P. 
Mason-Neilan Regulator 
Moeller Instrument Co. 

Northern Engraving 

Palmer Co. 

Partlow Corp. 

Powers Regulator Co. 
Practical Instrument Co 
Preferred Utilities Mfg. 
Republic Flow Meters 
Rochester Mfg. Co. 
Scientific Inst. Co 

Seely Instrument Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 

United States Gauge Co. 

Weksler Thermometer 
Wheelco Instruments 

Welch Mfg. Co. 














THERMOMETERS, Indi.- 
cating, Spirit-in-Glass 

Accuracy Scientific 
Brooklyn Thermometer Co. 
Faichney Instrument Corp. 
Fink-Roselieve Co. 
Fleischhauer & Son 
Friez & Sons, Julien 
Green, Henry J. 
Griebel Instrument Co. 
Huddleston, J. 8S. F. 
Kessier Co. 
Kimble Glass Co. 
King Engineering 
Minneapolis- Honeywell 
Moeller Instrument Co. 
Nurnberg Thermometer Co. 
Palmer Co. 
Philadelphia Thermomete: 
Precision Therm. & Inst. 
Ruttco Mfg. Co. 
Scientific Instrument Co. 
Seely Instrument Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos. 
Trerice Co., H. O. 
Weksler Thermometer 


THERMOMETERS, Maxi- 
mum & Minimum Reg- 
istering 


Accuracy Scientific 
Faichney Instrument Corp. 
Fleischhauer & Son 
Green, Henry J. 
Huddleston, J. S. F. 
Manning, Maxwell & Moore 
Moeller Instrument Co. 
Nurnberg Thermometer Co 
Paimer Co. 
Philadelphia Thermometer 
Precision Thermometer 
Rieker [Instrument Co. 
Schultheis Corp., E. W. 
Scientific Instrument Co. 
Tagliabue Mfg. Co., C. J. 
Taylor instrument Cos. 
Trerice Co., H. O. 
Weksler Thermometer 
Wilder Sales Co. 
THERMOMETERS, 
able 
Bristol Co. 
Brown Inst. Co. 
Consol. Ashcroft Hancock 
Dickson Co 
Engelhard, Chas. 
Foxboro Co. 
Friez & Sons 
Green, Henry J. 
Mason-Neilan Regulator 
Moeller Inst. Co. 
(Cont’d) 


Port- 








Some of Our 


and industries. 


individual 





THERMOMETER 
HYDROMETERS 


Laboratory and Industrial 
Thermometers to 
Specifications 


All‘types of scale enclosed long 
stem thermometers for the chem- 
ical and allied industries. En- 
graved stem and scale enclosed 
thermometers for all purposes 


All Types of Thermometers 
Rebuilt and Guaranteed 


Send us your problems for 


lr. Fleischhauer & Son 


Instrument Makers 


8936 187th Place Hollis, New York 
Established 1890 









Specialties : 


attention 












THERMOMETERS 
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Chere’s always the Sunshine 
AFTER THE STORM! 


As each ray of light breaks through the dark clouds, after the [, 
storm, to fill the earth with sunshine, so each PALMER Thermom- fs 
eter is bravely doing its bit to bring back the sunshine of Peace [4 
to the World. f 

Every PALMER Thermometer is finding its place in the net- : 
work of equipment needed to back the boys at war because: fF 






































I—They are extremely accurate and correctly annealed; 4 
g 
2—Their sturdy construction means long life; : 
3—The easy-reading 'Red-Reading-Mercury" column elimi-  f 
nates error. 
Just hesitate before you write that order for thermometers and 
you will be helping to win the war by careful selection of an 
instrument guaranteed to give satisfactory service. 

(Catalog No. 300-D sent promptly) i 





PALMER COMPANY, Mfrs. 


INDUSTRIAL, LABORATORY, DIAL & RECORDING THERMOMETERS 
2511 Norwood Ave., Cincinnati, Norwood, O.—Canadian Plant: King & George Sts., Toronto 















READABLE, RUGGED 
ALL-METAL 


THERMOMETERS 








THERMOMETERS 






For Controlling, Recording and Indivating 
Temperatures from —40°F to +-1200°F. 


A pressure type, remote bulb type thermometer, 
consisting of instrument, bulb and connecting 
tubing completely assembled as one unit. Can 
be furnished with connecting tubing lengths up 
to 200 feet. 


Charts and scales for a wide variety of ranges 
are available, from a minimum temperature span 
of 75°F to a maximum span of 1200°F, Corre- 
sponding Centigrade scales and charts are also 
available. 


Controllers and recorders furnished with a 12” 
or a 10” diameter chart. Indicators are equipped 
with a 26” concentric or a 7!/2” eccentric scale. 
Three kinds of thermal systems are available: 
vapor-filled, gas-filled, and mercury-filled. 















Rugged, all-metal construction sim- 
plifies installation and keeps break- 
age at a minimum. Large gauge-type 
scales facilitate accurate reading. In- 
dustrial models available in both 
straight and angle stem types... ac- 
curacy within 1% ... stem lengths up 
to 24”. Accuracy of laboratory type 
2 of 1%. Bulletin available. Weston 
Electrical Instrument Corporation, 
591 Frelinghuysen Ave., Newark, N.J. 












Bulbs, sockets and connecting tubing can be 
furnished in various styles and material to meet 
fhe requirements of each individual job. 


Write for Catalog. THE BROWN INSTRUMENT 
COMPANY, a division of Minneapolis-Honeywell 
Regulator Co., 4482 Wayne Avenue, Philadelphia, 


cos THERMOMETERS ES TON 


USTIUMECHTS 












MINMEAPOLIS-HOWEY WELL CONTROL SYSTEMS 








To Measure and Control is to Economize 
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For addresses, see pages I-107—1I-118 








THERMOMETERS 








MOELLER DIAL THERMOM- 
ETERS. Made in various 
scale ranges up to |000°F. 
or equivalent. Metal and 
Phenolite cases. 








BAROMETERS 


MOELLER 


PRECISION 
GRADE 
INSTRUMENTS 


MOELLER MERCURY THERMOMETERS 


Made with "Moeller Glass Red Reading 
Column," making them easy to read 
under varying light conditions, at a con- 
siderable distance and over a wide range. 


MOELLER 
RECORDING 
THERMOMETERS 


Furnished in vari- 
ous ranges up to 
1000°F. or equiv- 
alent. Round or 
square cases. 


Also HYGROMETERS 
RECORDING PSYCHROMETERS 


HYDROMETERS 


MARINE INSTRUMENTS, ETC. 


Write for catalog. 














MOELLER 





RICHMOND HILL 





INSTRUMENT COMPANY 


{32nd STREET and 89th AVENUE 


NEW YORK 


Sales Representatives in Principal Cities 








THERMOMETERS, Porta- 
ble (Cont'd) 
Powers Reguiator Co. 
Practical Instrument Co. 
Scientific Inst. Co. 
Tagliabue Mfg. Co. 
Taylor inst Cos. 
Wagner & Son 
Weksler Thermometer 
Western Machinery Co. 
THERMOMETERS, Re- 
cording and/or Con- 
troiling, Electrical Re- 
sistance 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Cambridge Inst. Co. 
De Jur Amsco Corp. 
Electric Auto-Lite 
Engethard, Chas. 
Foxboro Co. 
General Elec. Co. 
G-M_ Labs. 
itl. Testing Labs. 
Leeds & Northrup Co. 
Manning, Maxwell & Moore 
Tagliabue Mfg. Co. 4 
Thwing-Albert Instrument 
THERMOMETERS, Re- 
cording and/or Con- 
trolling, Mechanical 
Elematic Sales Corp. 
Fee & Stemwedel 
Foxboro Co. 
Friez & Sons 
Gotham Inst. Co. 
Green, Henry J. 
H-B Inst. Co., Ine, 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
Moeller instrument Co. 
Paimer Co. 
Partlow Corp. 
Ryan Recording Therm. 
Standard Thermometer 
Tagliabue Mfg. Co. 
Taylor Inst. Co. 
Weksjer Thermometer 
THERMOMETERS, Re- 
cording and/or Con- 
trolling, Pressure- 
spring 
Bailey Meter Co. 
Bristol Co. 
Brown Inst. Co. 
Defender Automatic Reg. 
Dickson Co. 
Foxboro Co. 
Gotham Inst. Co. 
Liquidometer Co. 
Manning, Maxwell & Moore 


(Cont’d) 








— 


For Extremely Close 
Temperature Contro| 


Visual-Stats 


@ Sensitivity of a hundredth of a degree 
is easily attainable. @ Top of mercury 
column visible at control point (where 
most important) because electrodes ter- 
minate at back of tube. No encircling 
metal bands! @ Available in angle form 
(illustrated) or conventional straight form. 
@ Send for brief, attractive bulletin, 


The Philadelphia Thermometer Co. 
915 Filbert Street +t Philadelphia 
Oldest Thermometer Manufacturer 


in Philadelphia 











INDUSTRIAL 
THERMOMETERS 


LABORATORY 
THERMOMETERS 


THERMOSTATS 
THERMOREGULATORS 


TEMPERATURE 
CONTROLS 


SPECIAL RELAYS 
BAROMETERS 


ALTITUDE 
STANDARDS 


ABSOLUTE 
PRESSURE GAUGES 


VACUUM GAUGES 
AMMONIA GAUGES 
DRAFT GAUGES 


RAIN AND SNOW 
GAUGES 


BALLISTIC 
INSTRUMENTS 


GRAVITOMETERS 
ORCHARD ALARMS 
ORSATS 
MANOMETERS 
WATER GAUGES 
TANK GAUGES 
HYGROMETERS 
PSYCHROMETERS 
HYDROMETERS 


CALENDER 
MICROMETERS 


EXPERIMENTAL AND 


For addresses, see pages 1-107—I-118 


PRECISION 


INSTRUMENTS FOR INDUSTRY 


PRECISION THERMOMETER 
AND INSTRUMENT COMPANY 


oe ee 


DEVELOPMENTAL INSTRUMENT Me 


NG 
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THERMOMETERS to TIME OPERATION 


/HERMOMETERS 


istol offers a complete line 





f thermometers for record- 






g, controlling and indicat- 






1g in a wide variety of 






emperature ranges from 







ninus 60°F, and plus 
000°F. Many models for 


practically all uses include 







bulb-and-tubing and’ resis- 








tance types. Write for Cata- 
log 1252. The Bristol Co., 
113 Bristol Road, Water- 


bury, Conn. 












ENGINEERS PROCESS CONTROL 
FOR BETTER PRODUCTS AND PROFITS 


SCIENTIFIC INSTRUMENT COMPANY 
| DETROIT --+ MICHIGAN 





The Marsh line of 


dial thermometers and 









THERMOMETERS, Re- THERMOSTATS (Cont'd THICKNESS GAGES TIME, Recorders Cont'd 
cording and/or Control- Barber-Coleman (See Gages, Thick- Gotham Inst. Co. 
ling, Pressure-spring Burling inst. Co. ness) Jaeger Watch Co 
(Cont'd) Controls, Ine. Paragon Electric Co 
Marsh Corp. Dickson Co. THREAD MEASURING Roth Bros. Chronometer 
Mason-Neilan Regulator Eastern Engg. Co. WIRES (See Wires Scientific Inst. Co. 
Moeller Instrument Co. Edison, Instrument Div. . = Seely Instrument Co. 










industrial instruments is most 














complete, including self- 





contained and distant read- 
ing dial thermometers, re- 
cording thermometers, in- 
dicating and recording 
pressure gauges, engine 
registers, engine room 
clocks, etc. Literature will 


be sent upon request. 


JAS. P. MARSH 
CORPORATION 
2063 SOUTHPORT AVE. 


CHICAGO, ILL. 








Palmer Co. 

Partlow Corp. 

Powers Regulator Co. 
Practical Instrument Co. 
Preferred Utilities Mfg 
Republic Flow Meters 
Scientific Inst. Co 
Seely Instrument Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Trerice Co. 

Wagner & Son 
Weksjer Thermometer 
Wheeico Instruments 


THERMOPILES 
Cambridge Inst. Co. 
Eppley Lab. 

Gaertner Scientific Corp. 
Hoffman Co., S. O. 
Leeds & Northrup Co. 
Rawson Electric Inst. 


THERMOREGULATORS, 
Mercury-in-Glass 

Eastern Engineering Co. 
Fisher Scientific Co. 
Friez & Sons 
Moeller Instrument Co. 
Philadelphia Thermometer 
Precision Scientific Co. 
Sargent & Co., E. H. 
Scientific Glass App 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos. 
Weksler Thermometer 


THERMOSTATS 
Aecuracy Scientific Inst. 
Allen-Bradley Co. 
American Inst. Co. 
Automatic Products Co. 


(Cont’d) 


For addresses, see pages I-107—I-118 


Eimer & Amend 
tematic Sales Corp. 
ish-Schurman Co. 
Fisher Scientifio Co. 
Friez & Sons 
Fulton Sylphon Co. 
General Controls Co. 
General Elec. Co. 
Hagan Corp. 
Hart Mfg. Co. 
H-B inst. Co., Ine. 
H & H Thermostats 
Johnson Service Co. 
Klipfel Mfg. ('o. 
McCorkle © 
Mercoid (orn 
Minneapolis- Honeywell 
Partlow Curr 
Penn Electric Switch 
Perfex (irp 
Philadelphia Thermometer 
Powers Regu »tor Co. 
Precision Scientific Co. 
Precision Therm. & Inst 
Ranco, Inc 
Rascher & Betzold 
Robertshaw Thermostat 
Ryan Recording Therm. 
Scientific Glass App. 
Spencer Thermostat Co 
Standard Therm.. Inc. 
Supreme Elec, Prods. 
Tagliabue Mfg. Co. 
Ulanet Co. 
Wilcolator Co 


THERMOSTATIC METALS 
(See Metals, Thermo- 
static) 


THERMO - VOLTMETERS 
(See Voltmeters, Ther- 
mo) 


Thread Measuring) 


TIDE GAGES 
American Inst. Co. 
Ballauf Mfg. Co. 
Fuess, Inc. 

Gurley, W. & L. E 
Leupold & Stevens 
Uehling Inst. Co. 


TIME, Controllers (See 
Controllers, Automatic, 
Time) 


TIME Indicators 
Automatic Electric 
Bristol Co. 

Cramer Co., R. W. 

Fuess, Inc. 

Gaertner Scientific Corp. 
Gotham Inst. Co. 
Industrial Timer 

Jaeger Watch Co. 
National Time & Signal 
Paragon Electric Co 
Precision Scientific Co. 
Rawson Electrical Inst. 
Standard Elec. Time 
Stromberg Electric Co 
Tagliabue Mfg. Co. 
Thompson Clock Co 


TIME, Recorders 
Am. Automatic Electric 


Cramer & Ce., Inc. 

Esterline-Angus Co 

Friez & Sons 

Fuess, Inc. 

Gaertner Scientific Corp 
(Cont’d) 


Service Recorder Co. 
Simplex Time Recorder 
Stromberg Electric Co. 
Tagliabue Mfg. Co. 


TIME INTERVAL APPA. 
RATUS 


Am. Gas Accumulator 
American Timer Corp 
Barber -Coleman 

Betts & Betts 
Builders-Providence 
Coleman Elec. Co. 
Cramer & Co., Ine. 
Dayton Acme Co 

Edison, Instrument Div. 
General Electric X-Ray 
Globe Industries 
Guardian Elec. Mfg. Co. 
Marston Co. 

National Time & Signal 
Paragon Electrie Co. 
Perfex Corp 

Standard Elec. Time Co. 
Stromberg Electric Co 
Thompson Clock Co. 
United Cellophone Corg. 
Walser Automatic Timer 
Warren Telechron Co 
Westinghouse Elec. & Mfg 
Zenith Electric Co. 


TIME METERS (See 
meters, time) 


TIME OPERATION, Re- 
corders 
Am. Automatic Electric 
Automatic Time Stamp 
Bristol Co. 
Brown Inst. Co. 


(Cont’d) 



























































TIME OPERATION to TIMERS 














SPECIFICATIONS 
5/8” diameter x 3-11/16" VA 
borrel — 10 omps. 115 volt 
A.C. or 5 amps. 230 volt A.C. 
— Sensitivity of + .1°F. Range 
minus 100°F. to 600°F.— Un- 
affected by vibration — Con- 
tacts enclosed. Higher capa- 
city and special features 
available. 


USES 


Control for ovens, incubators, 
vuleanizers, oil baths, platens, 
low temperature cabinets, etc. 
Specials available for air- 
craft and other uses. 

Write for details. 


MASSACHUSETTS 
























Th 
1G MAIN STREET 
















Interval Timers 
















































































| Daseen Timers 
Signal 0 
Time Switches 

[Relays : 
= Write = 














AUTOMATIC 


== ELECTRICS 
MANUFACTURING CO. 
MANKATO, MINNESOTA 



















action or 


vidual circuit: 


@ PROCESS TIMERS 
@ IMPULSE TIMERS 
@ FLASHERS 





@ SINGLE OR MULTIPLE CONTACT 
CYCLE TIMERS—Continuous repeat 
instantaneous reset types. 
Accurate timing adjustment of indi 
and of complete cycle. 
Also: 
@ PROGRAM CONTROLS 


@ CODE CONTACTORS 
@ SIGNAL CONTROLS 






@ BETTS & BETTS TIMERS will enable 


you to check or set up all your op 


erations from a central point. 


TIME DELAY 





RELAYS 





otc 
mM < 





@TIME DELAY SWITCHES OR RE- 
LAYS—Thermostatically controlled or 
r driven; for any voltage, any 


load, any application. 


Ask for details and give details 


to save time. 





BETTS s BETTS 


THERMOSTATIC F CASHERS 


351 WEST S2nd. STREET, 





TIME OPERATION, Re- 
corders (Cont'd) 

Calculagraph Co. 
Cincinnati Time Rec. 
Cramer & Co., Inc. 
Elec. Tachometer Corp. 
Elematic Sales Corp. 
¥sterline-Angus Co. 
Gaertner Scientific Corp. 
General Elec. Co. 
Gotham Inst. Co. 
Intern’]* Business Mach 
Jaeger Watch Co 
Manning, Maxwell & Moore 
Marston Co. 
National Time & Signal 
Paragon Electric Co. 
Practical Instrument Co. 
Production Inst. Co. 
Seely Instrument Co, 
Service Recorder Co. 
Tagliabue Mfg. Co. 


TIME STAMPS 
Automatic Time Stamp 
Cincinnati Time Rec. 
Intern’] Business Mach. 
Simplex Time Recorder 
Stromberg Electric Co. 


TI me STUDY APPARA- 


Automatic Temperature 
Automatic Stamp Co. 
Clare & Co., C. P. 
Dietzgen Co., Eugene 
Electric Tachometer Corp. 
Hasler-Tei Co. 
National Instrument Co. 
Seely Instrument Co. 
Standard Electric Time Co. 
TIME SWITCHES (See 
Switches, Time) 
TIMERS, AUTOMATIC, 
Automatic Reset 
Abrams Instrument 
Am. Gas Accumulator 
Automatic Elec. Co 
Automatic Elec. Mfg. 
Automatic Temp. Control 
Betts & Betts 
Bristol Co. 
Cramer & Co., Ine. 
Struthers-Dunn 
Eagle Signal Corp. 
Edison, Instrument Div. 
Guardian Elec. Mfg. Co. 
Industrial Timer 
Mason-Neilan Regulator 
National Time & Signal 
Paragon Electric Co. 
Production Inst. Co. 
Rowe Research Lab. 


(Cont’d) 


For addresses, see pages 1-107—I-118 


MOTOR DANEN CONTROLS SPECIAL TIMERS 


NEW YORK, U.S.A. 


TIMERS, AUTOMATIC, 
Automatic Reset 
(Cont’d) 

Stromberg Electric Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Zenith Electric Co. 


IMERS, AUTOMATIC, 
Cycle 


+ 


Abrams Instrument 

Am. Gas Accumulator 

Autocall Co 

Automatic Elec. Co 

Automatic Temp. Control 

Barber Coleman 

Betts & Betts 

Bristol Co. 

Brown Inst. Co. 

Controls, Inc. 

Cramer & Co., Inc. 

Dayton Acme Co 

Eagle Signal Corp. 

Elec. Switch Corp. 

Foxboro Co. 

Hanlon-Waters, Inc. 

Industrial Timer 

Manning, Maxwell & Moore 

Minneapolis- Honeywell 

National Time & Signal 

Paragon Electric Co. 

Penn Electric Switch 

Sangamo Electric Co. 

Seely Instrument Co, 

Standard Elec. Time 

Stromberg Electric Co. 

Tagliabue Mfg. Co. 

Taylor Inst. Cos, 

Thomas Clock Co. 

Thompson Clock Co. 

Walser Automatic Timer 

West. Electro-Mechanical 

Westinghouse Elec. & Mfg. 

Weston Elec. Inst. Corp. 

Wheeico Inst. Co. 

Zenith Electric Co. 
TIMERS, AUTOMATIC, 

Interval 

Abrams Instrument 

Am. Gas Accumulator 

Am. Timer Corp. 

Anderson, A. & J. M. 

Automatic Elec. Co. 

Automatic Elec. Mfg. 

Automatic Temp. Control 

Bacon Electric Timer 

Barber-Colman 

Betts & Betts 

Bristol Co. 

Controls, Inc. 

Cramer & Co., Inc. 

Dayton Acme Co 

Eagle Signal Corp 

(Cont’d) 























““TIME-IT” 
ELECTRIC STOP WATCH 


RIVEN by a synchronous electric 

motor and having a direct reading 
indicating counter, instead of a hard- 
to-read dial, “Time-It” possesses the 
accuracy comparable to the finest stop- 
watches—plus the advantage of being 
able to withstand plenty of abuse. Two 
models available. “Second” mode] 
reads to 1/10 second. “Min- 
ute” model reads directly to 
1/100 minute. 


W rite for Bulletin 
SCIENTIFIC 


PRECISION COMPANY 


50 N. SPRINGFIELD, CHICAGO 





“EPCO” ELECTRONIC 
PRECISION CONTROLS 


Welding Timers 
Series-A-!/,KVA & IKVA 
Series-B-5KVA & Larger 


Rectifiers 
| Amp- 10 Amp- 30 Amp 


Electric Counters 
5 Digit 
Oil Burner Controls 
Industrial & Domestic 
Line Voltage Regulators 
Smoke Indicators & Controls 


PhotoCell Equipment 


for all applications 


We specialize in the design and 
manufacture of electronic apparatus 
for all applications where precision 
and dependability are required. 





ELECTRONIC PRODUCTS COMPAN 


19 N. FIRST ST., GENEVA, ILL. 


















Tf 


TIMERS to TOTALIZERS 


TIMERS, AUTOMATIC, 
i Interval (Cont'd) 
4 Echo Electrical 


Edison, Instrument Div. 
Elec. Switch Corp. 
Fink-Roselieve Co. 
General Electric X-Ray 
Glogau & Co. 
Guardian Elec. Mfg. 
Hankscraft Co. 
Heiland Research 
Industrial Engr. Corp 
Industrial Timer Corp. 
Leeds & Northrup 
Luers, J. Milton 
Minneapolis- Honeywell 
National Time & Signal 
Paragon Electric Co. 
Perfex Corp. 
Photovolt Corp. 
Production Inst. Co. 
Rowe Research Lab. 
Seeley Instrument 
Standard Elec. Time 
Stromberg Electric Co 
aS 3 J Struthers-Dunn 
ees . i | / Tagliabue Mfg. Co. 
” i XX ’ f Wh //, Thomas Clock Co. 





. | / Thompson Clock Co. 
"ee mf iy / { United Cinephone 
? Walser Automatic Timer 





Zenith Electric Co. 


i ’ TIMERS, AUTOMATIC, 
N AT¢ H pv ae ae Process 


n Am. Gas Accumulator 
. re “jar , ’ | : y Autocall Co. 
us electric Automatic Elec. Co. 
ct reading . Automatic Elec. Mfg. 
f , ; Automatic Temp. Control 
of a hard- : ; “ a 7 | Barber Coleman 
4 3 Mee : Betts & Betts 

nn the " — Co. 
inest s 4 - - , ontrols, Inc. 

top : : : Cramer & Co., Inc. 
e of being or ji >a : Dayton Acme Co. 


Denver Fire Clay 


buse. Two Eagle Signal Corp. 


vl r— : ; 5 Electric Controller 
d mode] . o “| i Elec. Switch Corp. 
nd. “Min. \ ; Voubere Co. ee 
. um aertner Scientific Corp. 
lirectly to Industrial Engr. Corp. 


Jardur Import 
Magnetic Gauge Co. 
: oi Manning, Maxwell & 
lletin Moore 
National Time & Signal 
Paragon Electric Co. 


T we Powers Regulator Co. 
EN TIF IC UR sample department is now — a — 
M P AN Y d . ; 4 ar Seely nstrument 0. 
. Al elivering highly specialized Stromberg Electric Co. 
. Struthers-Dunn 
‘HICAGO transformers in a matter of days only. Tagliabue Mfg. Co. 


ce . e Taylor Inst. Cos. 
This is a direct result of the increased United Cinephone Corp. 


West. Electro-Mechanical 
demands by our customers for greater Weltes Eien. tact. Gore. 





speed in the development of new lou hae oe 
designs for military equipment. The TIMERS, AUTOMATIC, 

ONIG establishment of this entirely inde- Allen-Bradley Co. 
pendent organization was effected ‘Gamer &- Ge, toe, 
R0LS for the sole purpose of delivering en- Electric Controller 


° : : “4 General Elec. Co. 
gineering service and sample compo Industrial Timer 


nents in the shortest possible time. National Time & Signal JImportant Jea tures 
The significance of this N-Y-T Service tt_—=_" 


can be stressed when case histories in Burrell Technical Supply @ ELECTRO-MAGNETIC CLUTCH 


Buhl Optical 
our files (confidential for the present) Cambridge Instrument Co. @ CONTROLS MAY BE CUSTOM BUILT TO SUIT 
show that performance was not Coleman Electric Co. SPECIAL REQUIREMENTS 


Fisher Scientific Co. 


ery totoe-—but surpamed. Nation Technica tabs. @ INSTANTANEOUS RESET TO ZERO 

That's what we mean by a ‘new and Sargent &¢o,. E11  @ SYNCHRONOUS MOTOR POWERED 

vital service’. . .a service which has Welch wife Co. Ss @ INTEGRATES CONSECUTIVE TIME INTERVALS 
been personalized to meet your re- tuo dit yng sea 
quirements riarshall Co. «= @ BAKELITE CASED OR PANEL MOU 

i Bausch & Lomb Opt. 

One of the po aaa ye 

of designs made in Pratt & Whitne e ° 
ae Ruska & Co. | Regularly made in the following models: 
trated here; a cus- Zeiss. Inc.. Car 


] 
: : TOPOGRAPHIC T ° s 
tom-designed unit MENTS (see “cue: =§«100 readsin!/5 seconds to total of 6000 seconds 


suited perfectly to ing Instruments) 


pce el onl TORQUE GAGES (Se §-60 readsin!/5 seconds to total of one hour 


application. Inquiries Gages. Torque) 


invited. TORQUE MEASURIN i 
sare acreaat S-10 readsin!/10 seconds to total of 1000 seconds 


WE Wy YORK a S-{ reads in 1/100 seconds tototalof 60 seconds 
Waugh Laboratories - , 
TORSIOGRAPH MSTE reads in | /1000 seconds to total of 6 seconds 


3 Baldwin-Southwark Corp t | ’ h 
Commercial Engr. Labs " i / j 
and TRANSFORME Consolidated Engo. SM-60 readsin {1/100 minutes to total of one hour 
ratus Y “Seale to Gare. $-6 reads in 1/1000 minutes to total of 10 minutes 
ision COMPAN Cummings Mach. Works 
Kurman Electric Co. 





MeNab of Bridgeport 
Riehle Div. 


Toledo, Scale Co. THE STANDARD ELECTRIC TIME COMPANY 


PAN 4 by amy Fae me 75 Logan St., Springfield, Mass. Branch Offices in Principal Cities 
‘ : General Elec. Co. 


Therm-Electric Meters Co. “STANDARD MAKES EVERY SPLIT-SECOND COUNT” 


United Cinephone Corp. 
——_— 26-28 WAVERLY PLACE NEW YORK, N.Y. — W**tinshouse lec. & Mite 








For addresses, see pages I-107—I-118 





TOTALIZERS to VACUUM 


POWERSTAT 






FOR 








LNA 


1101 N. DELAWARE ST. 


YOUR 
A. C. POWER 
fe] bite) & 


INSTRUMENT 
TRANSFORMERS 


Split Core 
Current Transformers 


Special Instrument 


A pplications 


ANNIS COMPANY 


INDIANAPOLIS, IND. 


or automatic 


STANDARD POWERSTAT variable trans- 


formers are available for operation on 115, 230, or 


temperatures. 


@ LIGHTING CONTROL 


control 


440-volt circuits—single or three phase—in capacities 


up to 75 KVA. 


@ ELECTRIC FURNACE CONTROL 


@ Investigate the use of POWERSTATS for manual 


of electric furnace 


@ LABORATORY AND SHOP LINE VOLTAGE 
CONTROL. 


@VARIABLE VOLTAGE SOURCE FOR ELEC- 
TRICAL TESTING 


Send for BULLETIN 149 SI 


~ SUPERIOR ELECTRIC CO. 


130 LAUREL ST. BRISTOL, CONN. 

















Lic aM” 


TOTALIZERS, Electric En- 
ergy 
Autocall Co. 
Bristol Co. 
Esterline-Angus Co. 
General Elec. Co. 
Therm-Electric Meters Co 
Westinghouse Elec. & Mfg 
TOTALIZERS, Fluid Flow 
American Meter Co. 
Bailey Meter Co. 
Brown Inst. Co. 
Fischer & Porter 
Foxboro Co. 
Henszey Co 
Leupold & Stevens 
Mason-Neilan Regulator 
Republic Flow Meters 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
TOTALIZERS, Gas Flow 
American Meter Co 
Fischer & Porter 


TOTALIZERS, Running 
Time 

Cramer & Co., Inc. 
Elec. Tachometer Corp. 
Photoswitch, Inc. 
Production Instrument 
United Cinephone Corp. 
Westinghouse Elec. & Mfg 


I-100 


TRAFFIC SIGNALING 
DEVICES (See Sig- 
naling Devices, Traffic) 

TRAMMELS, Steel Beam 

Union Tool Co. 

TRANSFORMERS, Adjust- 

able 
General Radio Co. 
Superior Electric Co, 

TRANSFORMERS, Con- 

stant Voltage 
Sola Electric Co. 

TRANSFORMERS, Experi- 

menter’s Variable Volt- 


age 
Dongan Electric Mfg 
TRANSFORMERS, Instru- 
ment 
Amplifier Co. 
Annis Co 
Associated Research 
Columbia Elec. Mfg 
Davis & Co. 
Dongan Electric Mfg 
Elec. Facilities, Ine. 
Esterline-Angus Co, 
Friez & Sons 
General Elec. Co. 
Hickok Elec. Inst. Co. 
Industrial Engr. Corp. 
(Cont’d) 


TRANSFORMERS, 


Instru- 
ment (Cont'd) 
Lipman Engg. Co. 
Miller Co.. Bertrand F 
New York Transformer 
Nothelfer Winding Labs. 
Rolier-Smith Co. 
Sangamo Electric Co 
Thordarson Elec. Co 
United Transformer Corp. 
West, Electro- Mechanical 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


TRANSFORMERS, Insula- 
tion Testing 
Campbell Electric 
Dongan Electric Mfg 
Nothelfer Winding Labs 


TRANSFORMERS, Labor- 
atory 
American Transformer 
Amplifier Co. 
Burrell Tech. Supply 
Central Scientific Co 
Clough-Brengle Co 
Daven Co. 
Davis & Co. 
Dongan Electric Mfg 
Eastern Specialty Co 
(Cont'd) 


TRANSFORMERS, Labora- 
tory (Cont’d) 
Elec. Facilities, Inc. 
General Elec. Co. 
General Radin Co 
Halldorson Co. 
Standard Elec. Prods 
Miller Co. Bertrand ¥ 
New York Transformer 
Nothelfer Winding Labs. 
Raytheon Mfg. Co. 
Sola Electric Co. 
Superior Electric Cc. 
Thordarson Elec. Co. 
Jnited Transformer Corp. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 
VaRmOrOnaeeS. P has- 
ng 
Davis & Co. 
Dongan Electric Mfg. 
Eastern Snecialty Co. 
New York Transformer 
States Co. 
Thordarson Mfg. Co. 
United Transformer Corp. 
Westinghouse Elec. & Mfg 
TRANSFORMERS, Power 
Amplifier Co. 
Ferranti Electric 
New York Transformer 


For addresses, see pages 1-107—I-118 


TRANSFORMERS, Split 
Core 


Annis Co. 

Davis & Co. 

Elec. Facilities, Inc. 
General Elec. Co. 

H-D Elec. Co. 
Industrial Eng. Corp. 
Roller-Smith Co. 
Rubicon Co. 

Sangamo Electric Co. 
Thordarson Elec. Co. 
United Transformer Corp. 
Western Electro-Mech. 
Westinghouse Elec. & Mfg. 


TRANSFORMERS, Vari- 
able Voltage Testing 
American Transformer 
Dongan Electric Mfg. 
Superior Electric Co. 


TRANSFORMERS, Voltage 


Regulating 
Davis & Co., Inc., Dean 
Echo Electrical 
United Transformer Corp. 


TRANSITS, Engineer's 
(See Surveying Instru- 
ments) 


TRANSITS, Pocket 
Ainsworth & Sons 
Keuffel & Esser Co. 
Mico Instrument Co. 
Speidel & Co. 
Warren-Knight Co. 
White Co., Inc. 


TRUCK MILEAGE RE- 
CORDERS( See Meters, 
Mileage) 


TRUCK-TIME RECORD- 
ERS 


Cramer & Co., Ine. 

Durant Mfg. Co. 

Knopf, Paul 

Ohmer Register Co. 

Service Recorder Co. 

TRUCK, TIME & MILE- 

AGE RECORDERS 

Cramer & Co., Inc. 

Ohmer Register Co. 

Sangamo Electric Co. 


TUBES (See also Gas & 
Vapor Discharge Tubes) 


TUBES, Cathode Ray (See 
Cathode Ray Tubes) 


TUBES, Nessler (See Nes- 
sler Tubes) 


TUBES, Oil Centrifuge (See 
Oil Centrifuge Tubes) 


TUBES, Photoelectrio 
Continental Electric Co. 
General Electrio Co. 
General Scientific Corp. 
Photobell Corp. 

RCA Manufacturing 
United Cinephone Corp. 
Vacutron, Inc. 


TUBES, Pitot (See Fiow- 
meters, Pitot Tube) 


TUBES, Polariscope 
Akatos, Inc. 

American Inst. Co. 
Bausch & Lomb Optical 
Central Scientific Co. 
Eimer & Amend 
Fecker, J. W. 

Gaertner Scientific Corp. 
Hellige. Inc . 
Jarrell-Ash Co. 
Precision Scientific Co. 
Sargent & Co. 
Woermann-Schuchhardt 


TUBES, Precision Bore 
(See Precision Bore 
Glass. Tubing) 


TUBES, Pyrometer 
Bristol Co. 
Brown Inst. Co. 
Eitzen Co. 
Elematic Sales Corp. 
Fish-Schurman Corp. 
Hoskins Mfg. Co. 
Illinois Testing Labs. 
Leeds & Northrup Co. 
Tagliabue Mfg. Co. 
Taylor Instrument Cos. 
Wheelco Instruments 


TUBES, Spectrum 
Spectrum Tubes) 


TUBES, Ultra-Violet Light 
(See Ulitra-Violet Light 
Sources) 


TUBES, Vacuum 
Arcturus Radio Tube Co. 
Central Scientific Co. 
Federal Telegraph 
Fredericks, George 
General Elec. Co. 
General Scientific Corp. 
General Television Corp 
Raytheon Mfg. Co. 
RCA Manufacturing Co. 
Vacutron, Inc. 

Wheelco Inst. Co. 


TUBES, Venturi (See Fiow- 


(See 


meters, Venturi) 
TUBES, X-Ray 
American Inst. Co. 


Baird Associates 
Corning Glass Works 
General Electric X-Ray 
Jarrell-Ash Co. 
Kelley-Koett Mfg. 
Westinghouse X-Ray Co 
Wyland, George 


TUNING FORKS ectric. 
ally Driven (s Forks. 
Tuning) ‘ 

TURBIDIMETER 


Akatos, Inc. 
American Inst. ( 
Cargille, R. P 
Central Scientif Co. 
Eimer & Amend 
Ess Instrument Co 
Fisher Scientific Co 
Hellige, Inc. 

Klett Mfg. Co. 
Kimble Glass (C 
Parr Instrument (Co 
Pfaltz & Bauer, Inc 
Photoswitch, Inc 
Photovoit Corp. 


Precision Scientific Co 
Rawson Electrical Inst. 
Rubicon Co. 


Sensitive Research Ingt, 
Zeiss, Inc., Carl 
TURN & BANK INDI. 
CATORS 
Kollsman Inst. Co 
Pioneer Instrument 
TURN INDICATOR TEsT. 
ERS (See Testers, Turn 
_ Indicator) 
TWEEZERS 
Marshall Co. 


TWIST COUNTERS (See 
Counters, Twist) 


ULTRA-VIOLET INDI. 
CATORS & RECORD. 
ERS 


Gen. Elec. Lamp Dept 
Hanovia Chem. & Mfg. Co 


ULTRA-VIOLET LIGHT 
SOURCES (See Light 
Sources) 


U-TUBE MANOMETERS 
(See Manometers) 


VACUUM GAGES, Hot- 
Wire 

Baird Associates 
Continental Elec. Co, 
Fueus, Inc. 
General Elec. Co. 
Winslow Co. 
Xervac Inst. Co. 


VACUUM GAGES, loniza- 
tion 


Fredericks, George 
General Elec. Co 
General Television Corp. 


VACUUM GAGES, Liquid. 
column 

American Meter Co. 
Bacharach Industrial Inst 
Defender Automatic Reg 
Dubrovin, John 
Gas Appliance Specialties 
Lantz-Phelps Corp 
Meriam Co. 
Moeller Inst. Co. 
Pioneer Instrument 
Precision Term. & Inst 
Scientific Glass Apparatus 
Tagliabue Mfg. Co. 
Taylor inst. Cos. 
Uehling Instrument Co. 


VACUUM GAGES, McLeod 
Ace Glass, Inc 
Central Scientific Co 
Eimer & Amend 
General Elec. Co. 
General Physical Lab 
Macalaster Bicknell Co. 
Scientific Glass Apparatus 
Stokes Machine Co. 
Welch Mfg. Co 


VACUUM GAGES, Piranl 
T 


ype 
Distillation Products 
Winslow Co. 


VACUUM, Indicators 
American Meter Co 
Ashton Valve Co 
Bailey Meter Co. 
Baird Associates 
Bristol Co. 

Brown Inst. Co. 
Central Scientific Co 
Clapp Instrument 
Eimer & Amend 
Foxboro Co. 
Fredericks, George 
General Elec. Co 
Kollsman Inst. Co 
Manning, Maxwell & M 
Marsh Corp. 
Mason-Neilan Regulator 
Moeller Instrument © 
Pioneer Instrument 
Potter Co 
Precision Therm. 
Rawson Electrical 
Republic Flow Me 
Rochester Mfg. 
Scientific Glass A 
Star Brass Mfg 
Tagliabue Mfg. C 
Taylor Inst. Cos. 
Uehling Instrumer 
VACUUM, HIGH ow 
{1 mu) Controlle 
indicators & Rec 
Baird Associates 
Continental Elec. 
Eimer & Amend 
Electronic Prod. C: 
General Elec. Co. 
General Physica! 
National Research 
Weloh Mfa. Co. 


ore 
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ULTRA-VIOLET 
Black 
Light 

LAMPS 


..» for testing and analysis of 


MINERALS 


instantly identify Scheelite 





test Mercury quickly, easily 


... for testing and analysis of 


FLUORESCENT 
MATERIALS 


chemicals, paints, foods, etc. 


FREE 


All Lamps guaranteed to give satisfaction 
or money refunded. 


4-color catalog, including 
many illustrations and de- 
tailed information, sent 
upon request. 


ULTRA-VIOLET PRODUCTS, Inc. 


5205 SANTA MONICA BLVD. LOS ANGELES 


HIGH VACUUM 
GAUGES 


TIME-PROVEN 
INSTRUMENTS 


for Measurement and Control of 


HIGH-VACUUM 
PROCESSES 
utilizing the Hot-Wire (Pirani) 


Principle. Operated from A.C. 
line. Can be supplied to oper- 











ate any potentiometer type 


controller. 


Detailed information and prices 


upon request 








THE WINSLOW COMPANY 


INCORPORATED 
9 Liberty Street, Newark, N. J. 





VACUUM RECORDERS 


American Meter 

Ashton Valve Co. 

Bailey Meter Co. 
Bristol Co. 

Brown Inst. Co. 
Dickson Co. 
Esterline-Angus Co. 
Foxboro Co. 

Fredericks, George 
Manning, Maxwell & Moore 
Marsh Corp. 
Mason-Neilan Regulator 
Republic Flow Meters 
Schwien Engineering 
Scientific Instrument Co 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
UVehling Instrument Co. 


VACUUM SPECTRO- 
GRAPHS (See Spec- 
trographs, Vacuum) 


VACUUM TUBES 
Tubes, Vacuum) 


(See 


VACUUM TUBE BRIDGES 
(See Bridges, Vacuum 
Tube) 


VACUUM TUBE RELAYS 
(See Relays, Vacuum 
Tube) 


VACUUM TUBE VOLT- 
METERS (See Volt- 
meters, Vacuum Tube) 


VALVE BOX FINDER VALVE POSITION 


(See Finder, Valve 


Box) 


VALVE-OPERATING DE.- 
VICES, Electric Motor 

Baldwin-Southwark Corp. 
Barber-Coleman Co 
Beck Co. 
Bristol Co. 
Brown Inst. Co. 
Cramer & Co., Inc. 
Cutler-Hammer, Inc. 
Dickson Co. 
Foxboro Co. 
General Controls Co. 
Hays Corp. 
Illinois Eng. Co, 
Jenkins Bros. 
McAlear Mfg. Co. 
Ruggles-Klingemann 
Tagliabue Mfg. Co. 


VALVE OPERATING DE- 
VICES, Electric Sole- 
noid (See Valves, Sole- 
noid) 


VALVE OPERATING DE- 
VICES, Hydraulic (See 
Valves, Hydraulically 
Operated) 


VALVE-OPERATING DE- 
VICES, Pneumatic (See 
Valves, Diaphragm) 


INDI- 
CATORS 
Autocall Co. 
Automatic Temp. 
Bailey Meter Co. 
Barber Coleman 
Beck Co. 
Bendix Marine Products 
Bristol Co. 
Builders-Providence 
Elec, Indieator Corp 
Elec. Tachometer Corp. 
Foxboro Co. 
General Regulator Corp 
Hanlon-Waters, Inc. 
Leupold & Stevens 
Manning, Maxwell & Moore 
Merco Nordstrom Valve 
Northern Equip. Co. 
Tagliabue Mfg. Co. 


Control 


Taylor Inst. Cos. 
Tefft-Jackson, Inc. 
Westinghouse Elec. & Mfg. 


VALVES. Automatic Shut- 
off 

Automatic Switch Co 
Automatic Valve Control 
Barber-Colman 
Bastian-Blessing 
Belfield Co 
Brown Inst Co. 
Davis Reg. Co. 
Edison, Instrument Div 


VACUUM RECORDERS to VALVES 


Fisher Governer Ce. 
Foster Engg. Co. 
Frick Co. 

Friez & Sons 

General Controls Co. 
General Sales & Prod. 
Hanlon-Waters, Inc. 
Jerguson Gage o. 
Kiely & Mueller 
McAlear Mfg. Co. 
McDonnell & Miller 
Merco Nordstrom Vaive 
Minneapolis-Honeywell 
Partlow Corp. 
Ruggles-Klingemann 
Payne Furnace & Supply 
Schade Valve Mfg. Co. 
Tagliabue Mfg. Co. 
Wheelco Instruments 
Wilgus Mfg. Co. 


VALVES, Automatic 
Solenoid 


(See Valves, Solenoid) 


VALVES, Balanced 
American Meter Co. 
Atlas Valve Co. 
Bailey Meter Co. 
Baldwin Southwark 
Barber Coleman 
Belfield Co. 
Boylston Co 

Cont’ d) 





























DESIGNED FOR SPECIFIC APPLICATIONS 


U. S. NAVY OFFICIAL PHOTO 









The bulk of U.T.C. production is on special units constructed to 


In most cases, todd 
of material, or pro 
_in all, it is significant t 
way to U.T.C. 
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snaturally impossible to 
as they become avail- 


f|| 
is the conservation 


MAY WE ASSIST YOU IN YOUR PROBLEM? 


EXPORT DIVISION: 


For addresses, see pages 1-107—1I-118 


100 VARICK STREET 





NEW YORK 





I-101 






















































VALVES to VIBROMETERS 


GENERAL 


CONTROLS 


SOLENOID VALVES 
~ 


SUITABLE FOR ALL SERVICES 
HANDLE LIQUIDS, GASES, 
VAPORS AND REFRIGERANTS 





TYPE K-15—Pilot pis- 
ton operated for low and 
high pressure duty on 
air, gas, water, light oil 
and all refrigerants. 





TYPE K-10—Mognetic 
vaives for controlling 
light and heavy oils, 
water, air, gas, steam, 
ammecnia. 


Ask for Catalog 


GENERAL iSé CONTROLS 


801 ALLEN AVENUE GLENDALE, CALIFORNIA 


Branch Offices: BOSTON NEW YORK 
PHILADELPHIA CLEVELAND DETROIT 
CHICAGO DALLAS SAN FRANCISCO 












VALVES, Balanced 
(Cont'd) 

Bristol Co. 
Cash Co. 
Cochrane Corp. 
Connelly Iron Sponge 
Davis Reg. Co. 
Defender Automatic Reg 
D’Este Co. 
Fisher Governor Co. 
Ford Reg. Valve Co. 
Foster Engg. Co. 
General Controls Co. 
Hanlon- Waters, Inc. 
Illinois Eng. Co. 
Jenkins jsros. 
Kiely & MurJler 
Klipfel Mfg. Co. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Minneapolis-Honeywell 
Natural Gas Equipment 
Northern Fquip. Co. 
Powers Regulator Co. 
Republic Flow Meters 
Reynolds Gas Regulator 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Seely Instrument Co. 
Spence Engineering Co. 
Tagliabue Mfg. Co. 
Watts Regulator Co. 
Wilgus Manufacturing 


VALVES, Constant Pres- 
sure 
Bailey Meter Co. 
Belfield Co. 
Cash Co. 
Connelly Iron Sponge 
Davis Reg. Co. 
D’Este Co. 
Fisher Governor Co. 
Foster Engg. Co. 
Hanlon-Waters, Inc. 
Hoke, Ine. 
Jenkins Bros. 
Klipfel Mfg. Co. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Northern Equipment 
Powers Regulator Co. 
Refrigerating Spec. Co. 
Reynolds Gas Regulator 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Spence Engineering Co. 
Tagliabue Mfg. Co. 
Vaughn-G E. Witt Co 
Wilgus Manufacturing 











Use this high-pressure Cock 
on your instrument panels 
TESTED TO 4000 LBS. 


This is a lubricated Cock. Body is made of forged steel. 
The plug is Stainless Steel. Rated for 2000 Ibs. working 
pressure and tested to 4000 Ibs. Use this tightly sealed 
Cock on all gauge lines, instrument panel hook-ups, etc. 
Quarter turn completely opens or closes. Ask for Bulletin. 


NORDSTROM 
LUBRICATED AIR COCK 


MERCO NORDSTROM VALVE CO. 
A Subsidiary of PiTtsBuRGH EQUITABLE METER CO. 


Main Offices: 400 Lexington Ave., PITTSBURGH, PENNA. 








For addresses, see pages 1-i07—1-118 


VALVES, Diaphragm 
Askania Regulator Co. 
Atlas Valve Co. 
Bailey Meter Co. 
Bastian-Blessing Co. 
Belfield Co. 

Boylston Co. 

Bristol Co. 

Brown Inst. Co. 
Cash Co. 

Connelly Iron Sponge 
Davis Reg. Co. 
Defender Automatic Reg 
D'Este Co. 

Fisher Governor 
Foster Engg. Co. 
Foxboro Co. 

General Controls Co. 
Hanlon-Waters, Inc. 
Illinois Eng. Co. 
Johnson Service Co, 
Kiely & Mueller 
Klipfel Mfg. Co. 
Leslie Co. 


Manning, Maxwell & Moore 


Mason-Neilan Regulator 
McAlear Mfg. Co, 
McCorkle Co. 
Minneapolis- Honeywell 
National Airoil Burner 
Natural Gas Equipment 
Partlow Corp. 


Payne Furnace & Supply 


Powers Regulator Co. 
Refrigerating Spec. Co. 
Republic Flow Meters Co. 
Reynolds Gas 
Ruggles-Klingemann 

Schade Valve Mfg. Co. 


Scientific Instrument Co. 


Seely Instrument Co. 
Spence Engineering Co. 
Spencer Thermostat Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Vaughn-G E. Witt 
White-Rodgers Electric 
Wilgus Manufacturing 


VALVES, 
Operated 
Atlas Valve Co. 
Automatic Products Co. 
Automatic Switch Co. 
Automatic Temp. Control 
Baldwin Southwark 
Barber Coleman 
Cutler-Hammer, Inc. 
Davis Reg. Co, 
Bristol Co. 
Brown Inst. Co. 
Cochrane Corp. 
Defender Automatic Reg. 
Electric Valve Mfg. 
Electrimatic Corp. 
Foster Engg. Co. 
Foxboro Co. 
Frick Co. 
Friez & Sons 
General Controls Co. 
Hannifin Mfg. Co. 
Hunt & Son 
Illinois Eng. Co. 
Jenkins Bros. 
Kiely & Mueller 
Klipfel Mfg. Co. 
slie Co. 
Magnatrol Valve Corp. 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
McCorkle Co. 
McDonnell & Miller 
Merco Nordstrom Valve 
Minneapolis- Honeywell 
Northern Equipment Co. 
Payne Furnace & Supply 
Penn Electric Switch 
Perfex Corp. 
Refrigerating Spec. Co. 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Shalicross Mfg. Co. 
Spence Engineering Co. 
Supreme Elec. Prods. 
Tagliabue Mfg. Co. 
Wheelco Instruments 
White-Rodgers Elec. Co. 


VALVES, Hydraulically 
Operated 

Arca Regulators, Inc. 
Askania Regulator 
Atlas Valve Co. 
Auto. Temp. Control 
Bailey Meter 
Baldwin Southwark 
Barber-Coleman Co. 
Cash Co. 
Controls, Inc. 
Defender Automatic Reg. 
Fisher Governor 
Foster Engg. Co. 
Gen. Electric Co. 
Hays Corp. 
Hydraulic Controls, Inc. 
Jenkins Bros. 
Kiely & Mueller 
Leslie o. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Merco Nordstrom Valve 
Powers Regulator Co. 
Republic Flow Meter 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Spence Engineering Co. 
Sterling Eng. Co. 


VALVES, Lubricated Plug 
Merco Nordstrom Valve 


VALVES, 


Regulator 


Electrically 


VALVES, Motor Operated 


(See Valves, Diaphragm; 
Valves, Electrically-op- 
erated; Valves, Hy- 
draulically - operated; 
Valves, Solenoid) 
Pressure Relief, 
Reducing, ete. 
Abercrombie Pump Co. 
American Meter Co. 
Ashton Valve Co. 
Atlas Valve Co. 
Bailey Meter Co. 
Bastian-Blessing Co. 
Belfield Co. 
Boylston Co. 
Bristol Co. 
Brown Instr. Co. 
Cash Co. 
Cochrane Corp. 
Connelly Iron Sponge 
Crosby Steam Gage Co. 
Davis Reg. Co. 
D'Este Co. 
Fisher Governor Co. 
Foster Engg. Co. 
Foxbore Co. 
Fulton Sylphon Co. 
Hagan Corp. 
Hanlon-Waters, Inc, 
Hoke, Inc 
Illinois Eng. Co. 
Kenyon Instrument Co. 
Kiely & Mueller 
Klipfel Mfg. Co. 
Lammert & Mann Co. 
Leslie Co. 
Manning, Maxwell & Moore 
Marsh Corp., Jas. P. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Minneapolis- Honeywell 
Natural Gas Equipment 
Northern Equipment 
Powers Regulator Co. 
Republic Flow Meters 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Seely Instrument Co. 
Spence Engineering Co. 
Spencer Thermostat Co. 
Star Brass Mfg. Co 
Tagliabue Mfg. Co. 
Taylor Instr. Cos. 
Vapor Recovery Systems 
Vaughn-G. E. Witt Co. 
Victor Equipment Co. 
Watts Regulator Co. 
Wilgus Manufacturing 


VALVES, Proportional Air- 
Gas 


American Meter Co. 
Barber-Colman 

Bristol Co. 

Brown Inst. Co. 

Cash Co. 

Connelly Iron Sponge 
Fisher Governor Co. 
Hanlon-Waters, Inc. 
Lammert & Mann Co. 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Tagliabue Mfg. Co. 


VALVES, Regulating 


Am. Gas Furnace Co. 
American Meter Co. 
Arco Regulators, Inc. 
Atlas Valve Co. 
Automatic Valve Control 
Bailey Meter Co. 
Barber Coleman 
Bastian-Blessing Co. 
Belfield Co. 

Boylston Co. 

Boiler Room Equipment 
Bristol Co. 

Brown Inst. Co. 

Cash Co, 

Cochrane Corp. 
Connelly Iron Sponge 
Davis Reg. Co. 
Defender Automatic Reg. 
D’Este Co. 
Electromatic Corp. 
Fisher Governor Co. 
Ford Reg. Valve Co. 
Foster Engg. Co. 
Foxboro Co. 

Friez & Sons 

Fulton Syiphon Co. 
General Controls Co. 
Hagan Corp. 
Hanlon-Waters, Inc. 
Hannifin Mfg. Co. 
Illinois Eng. Co. 
Jenkins Bros. 

Kiely & Mueller 
Klipfel Mfg. Co. 
Lammert & Mann Co. 
Leslie Co. 

Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. Co. 
Merco Nordstrom Valve 
Minneapolis- Honeywell 
National Airoil Burner 
Natural Gas Equipment 
Northern Equipment Co. 
Partlow Co. 

Parr inst. Co. 

Powers Regulator Co. 
Republic Flow Meters 
Robertshaw Thermostat 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Spence Engineering Co. 
Tagliabue Mfg. Co. 
Taylor Inst. Cos. 
Vaughn-G. E. Witt 
Victor Equipment Co. 
Wheelco Instruments 
Wilgus Manufacturing 


VALVES, Sat 
Shuto Fuel 


American Meter o 
Askania Reguja 


Atlas Valve Co. _ se 
Automatic Products Co. 
Automatic Switch Co, 


Bastian-Blessing 
Bristol Co. 
Brown Inst. Co. 
Cash Co. 
Davis Reg. Co. 
D'Este Co. 
Eclipse Fuel Engg, Co 
Fisher Governor ; 
Friez & Sons 
— Syiphon Co 
eneral Combustion © 
General Controls Co, _ 
Hanlon-Waters, Inc. 
Manning, Maxwell & Moore 
Mason-Neilan Regulator 
McAlear Mfg. (x 
a & Miller 
Milwaukee Gas Speci, 
Minneapolis-Honevwet 
National Airoil Burner 
Natural Gas Equipment 
Partlow Corp. 
Payne Furnace & Supply 
Penn Electric Switch 
Preferred Utilities Mfg. 
Ruggles-Klingemann 
Spence Engineering (Co, 
Spencer Thermostat (Co, 
Tagliabue Mfg. Co, 
Viking Instrument Co. 
Wheelco Instruments 
Wilgus Manufacturing 


VALVES. Solenoid 
Atlas Valve Co. 
Automatic Products Co 
Automatic Switch Co 
Barber-Coleman Co. 
Brown Inst. Co. 
Cutler-Hammer, Inc. 
Davis Reg. Co. 
Electric Valve Mfg. Co 
Electrimatic Corp. 
Foxboro Co. 

Frick Co. 

Friez & Sons 

General Controls Co. 
Gen. Elec. Ce. 

General Sales & Prod 
Guardian Elec. Mfg. 
Hannifin Mfg. Co. 
Hays Corp. 

Hunt & Co. 

Leslie Co. 

Magnatrol Valve Corp. 
McDonnell & Miller 
Minneapolis- Honeywell 
Nortnern Equip, Co. 
Partlow Corp. 

Penn Electric Switch 
Perfex Corp. 
Refrigerating Spec. Co. 
Ruggles-Klingemann 
Schade Valve Mfg. Co. 
Spence Engineering Co. 
Sterling Eng. Co. 
Supreme Elec. Prods. 
Tagliabue Mfg. Co. 
Wheelco Instruments 


VALVES, Thermostat (See 


Thermostats) 

VAR METERS, See Volt- 
ampere Meters, Reac- 
tive 

VEHICLE TRAVEL RE- 
CORDERS 
Commercial Engg. Labs. 
Cramer & Co. 

Elec. Tachometer Corp. 
Knopf, Paul 


Ohmer Register Co. 
Pittsburgh Taximeter Co 
Service Recorder Co 


VENTURI METERS (See 
Flowmeters, Venturi) 
VENTURI TUBES (See 


Flowmeters, Venturi) 


VIBRATION PICKUPS 
Amperite Co. : 
Brush Development Co. 
Consolidated Engg. 
Heiland Research 
Miller Corp., Wm. 
Western Electric 


VIBROGRAPHS 
Baldwin-Southwark 
Cambridge Inst. Co. 
Central Scientific ‘ 
Chicago Apparatus 
Commercial Engg. Labs 
Consolidated Engg. 
Heiland Research 
impact Register Co. — 
RCA Manufacturing ve 
Ruska & Co. 4 
Waugh Laboratories 


VIBROMETERS 
American Inst. Co 
Ballantine Labs. 
Consolidated Engg 
Electrocon Corp. 
Hathaway Instrume 
Heiland Research 
Miller Corp., Wm 
Potter Co. 

Suter, Alfred 
Televiso Co. 
Western Electric 
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VIBRATION - PICKUP 
for Aircraft and Tank Vibration Tests 


@ Measures either horizontal or vertical motion. 


@ Low-impedance electromagnetic transducer... 
hence minimum extraneous pickup. 


@ Linear increase of output with frequency. 
@ Electromagnetic damping, critical value. 
@ Weight, with mounting bracket, 18 ounces. 


Same type also available for torsional vibrations 


HEILAND RESEARCH CORP. 


130 EAST FIFTH AVENUE e 


DENVER, COLORADO 





$-M-0-0-T-H 
VOLTAGE CONTROL 
for A.C. circuits 


The Type "TH" Transtat is the new 
continuously variable auto-transformer 
regulator ... the ideal voltage con- 
trol for a.c. circuits. It offers high ef- 
ficiency, good regulation, great flexi- 
bility and dependable construction at 
moderate cost. Standard types are 
available for controlling voltage to 
single-phase and polyphase loads 
rated 10 Kva. and smaller, 50 or 60 
cycles, 115, 230 or 460 volts. May we 
send you bulletin 51-! which contains 
complete data? 


-TRANIAT~ 


VOLTAGE REGULATORS 


AMERICAN TRANSFORMER CO. 
178 Emmet St. Newark, N. J. 





— 








VIBROSCOPES 
Amperite Corp. 
Commercial Engg. Labs. 
Consolidated Engg. 
Heiland Research Corp. 
VICAT NEEDLES (See 
(See Needles, Vicat) 
VISCOSIMETER BATHS, 
Constant-temperature 
Brabender Corp. 
Central Scientific Co. 
Fish-Schurman Corp. 
Fisher Scientific Co. 
Precision Scientific Co. 
Ruska & Co., Inc. 
Sargent & Co., E. H. 
Scientific Glass App. 
Tagliabue Mfg. Co., C. J. 
Thomas Co., Arthur H. 


VISCOSIMETERS, Brook- 
1 


eld 
Brookfield Eng. Labs. 
VISCOSIMETERS, Engler 
American Inst. Co. 
Boekel & Co. 
Central Scientific Co. 
Humboldt Mfg. Co. 
Kimble Glass 
Precision Scientific Co. 
Ruehfel Co. 
VISCOSIMETERS, Fenske 
American Inst. Co. 
Kimble Glass 
Tagliabue Mfg. Co. 
VISCOSIMETERS Ford 
(For Paint) 
Central Scientific Co. 
Eimer & Amend 
Scientific Inst. Co. 
VISCOSIMETERS, Hoep- 
pler 
Central Scientific Co. 
Fish-Schurman Co. 
Sargent & Co. 


VISCOSIMETERS, Kine- 
matic 


Braun Corp. 
Eimer & Amend 
Precision Scientific Co. 
Tagliabue Mfg. Co. 
VISCOSI METERS, Mac- 
Michael 
Eimer & Amend 
——— Record- 
ng 


Brabender Corp. 
Esterline-Angus Co. 
VISCOSI METERS, Red- 


wood 
American Inst. Co. 
Ruehfel Co. 


VIBROSCOPES to VISCOSIMETERS 


Consolidated Engineering Corporation makes 
a complete line of instruments, including 
Sperry M.I.T. design, for measuring and re- 
cording vibration and strain. 


These instruments will record from 2 to 14 
traces simultaneously. Complete sets or any 
of the following components can be furnished 
for any type of laboratory work or flight testing 


@ VIBRATION PICK-UPS 

@ BRIDGE BALANCE UNITS 

© CARRIER OSCILLATORS 

® AMPLIFIERS, Linear, Integrating and 
Carrier 

©@ POWER SUPPLIES 

@ RECORDING OSCILLOGRAPHS 


Ask for Bulletin and state your problem. 


CONSOLIDATED ENGINEERING CORP. 


1255 East Green Street * Pasadena, California 


Herbert Hoover Jr., President 


SPECIALIZING IN VIBRATION AND STRAIN EQUIPMENT 





SPECIAL TESTING INSTRUMENTS 


for 


AUTOMOTIVE AND AIRCRAFT INDUSTRIES 





9. Vibration Recorders:— 


for recording linear and torsiona 


. ' 
mecnanical means. 


10. Miscellaneous Testing Instruments:— 
Micro-manometers:— 
for Ultra-Precision measurement 


pressure differentials 


COMMERCIAL ENGINEERING LABORATORIES 
4612 WOODWARD AVENUE 
DETROIT, MICH. 





THE COX 
VIBRATION 
RECORDER 














For addresses, see pages 1-107—I-118 






VISCOSIMETERS to 
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VOLTMETERS 


FULL AUTOMATIC OPERATION 


EAST FIFTH AVENUE 


Dimensions: 10° x12" x17... Weight 65 pounds 


AIRCRAFT-TEST-CAMERA 


For Strain and Vibration Recording with 


@ 12 high-sensitivity, electromagnetically damped 
galvanometers in permanent magnet, with con- 
stant impedance volume controls. 


@ Electric drive, 4 speeds. 

@ Electromagnetic 100 cycle timer. 
@ Simultaneous visual observation and recording. 
@ Automatic record of time and record number. 
@ Footage counter. 
@ Adjustable preset of record length. 

@ Provision for notes on back of record. 
@ Remote control at no extra cost. 


All internal parts readily accessible .. . No external connections on 
operating panel . . . Operated from 12-volt storage battery 
. » « No external high-voltage source required 


HEILAND RESEARCH CORPORATION 


DENVER, COLORADO 





VISCOSIMETERS, Saybolt 
American inst. Co. 
Boekel & Co. 

Central Scientific Co. 
Corning Glass Works 
Humboldt Mfg. Co. 
Kimbie Glass Co 
Monarch Mfg. Wks 
Precision Scientific Co. 
Ruehfel Co. 

Tagliabue Mfg. Co. 
Zubr, Inc., Henry 

VISCOSIMETERS, Scott 
Boekel & Co. 

Central Scientific Co 

Precision Scientific Co. 
Ruehfel Co. 

Sargent & Co. 
VISCOSIMETERS, Stormer 
Central Scientific Co. 
Industro-Scientific Co. 
Thomas Co., Arthur H. 


VISCOSIMETERS, Ubbel- 
ohde 


American Inst. Co. 
Central Scientific Co. 
Fish-Schurman Co. 
Precision Scientific Co. 
Sargent & Co. 
Tagliabue Mfg. Co. 
VISCOSIMETERS, Zaha 
Genera] Elec. Co. 
VISCOSITY REGULAT- 
ORS (See Controllers, 


VISCOSITY GAGES 
Visco-Meter Corp. 


1-104 


VISCOSITY TUBES 
Cargille, R. P. 
Fischer & Porter 
Fish-Schurman 

VOLTAGE ADJUSTERS, 

AUTOMATIC 
Amplifier Co. 

Automs*te, Viscosity) 
General Elec. Co 
Ideal Commutator Dresser 
Sola Electric Co. 
United Transformer Corp. 

VOLTAGE DETECTORS 
(See Detectors, Volt- 
age) 

VOLTAGE DIVIDERS, 
Radio Frequency (See 
Dividers, Voltage) 

VOLTAGE, HIGH (above 
2300 volts) Indicators 

General Elec. Co. 
General Physical Lab. 
Ideal Commutator Dresser 
Rawson Electrical Inst. 
Rolier-Smith Co. 
Sensitive Research Inst. 
Shallcross Mfg .Co. 
Tripiett Electrical Inst. 
Weston Elec. Inst. Corp. 

VOLTAGE, HIGH (above 
2300 volts) Measuring 
Devices 

Associated Research 
General Elec. Co. 
international Resistance 


(Cont'd) 


VOLTAGE, HIGH 


VOLTAGE, HIGH, Meas- 


uring Devices (Cont'd) 
Rolier-Smith Co. 
Sensitive Research Inst. 
Shallcross Mfg. 
Westinghouse Elec. & Mfg 
Westinghouse X-Ray Co 
Weston Elec. Inst. Corp. 


(above 
2300 volts) Testing De- 
vices 

American Transformer 

Associated Research 

General Elec. Co. 

Ideal Commutator Dresser 

International Resistance 

Miller Co., Bertrand F 

Raytheon Mfg. Co. 

Roller-Smith Co. 

Schweitzer & Conrad 

Btates Co. 

Superior Elec. Co. 

United Transformer Corp 

Weston Elec. Inst. Corp. 


VOLTAGE REGULATORS 


(See Regulators, Avto- 
matic, Voltage) 


VOLT-AMMETERS 


Am. Elec. Sales Co. 
Clough-Brengle Co. 
Dayton Acme Co. 

De Jur-Amsco Corp. 
Esterline-Angus Co. 
General Elec. Co. 
Hickok Elec. Inst. Co. 


(Cont'd) 


VOLT-AMMETERS 


(Cont’d) 
Knickerbocker Dev. 
RCA Manufacturing Co. 
Rawson Electrical inst. 
Reliance Instrument Co. 
Roller-Smith Co. 
Sensitive Research Inst. 
Supreme Instruments 
Therm-Electric Meters Co. 
Triplett Electrical Inst. 
Welch Mfg. Co. 
Westinghouse Elec. & Mfg 
Weston Elec. Inst. Corp. 


VOLT-AMPERE-HOUR 
RS 


METE 
Ferranti Electric, Ine. 
General Electric Ca 


VOLT-AMPERE METERS, 


REACTIVE 
Esterline-Angus Co, 
Landis & Gyr, Inc. 
Weston Elec. Inst. 


VOLTMETERS, Contact 


Making 
Burton- Rogers Co. 
De Jur-Amsco 
Electronic Laboratory 
Electric Tachometer Corp. 
Engineering Labs., Inc. 
Esterline- Angus Co. 
Ferranti Electric. Inc. 
General Electrio Co. 
Geophysical Instrument Co 
Hickok Electrical Inst. 
Reliance Instrument Co 
Roller-Smith Co. 
Weston Electrical Inst. 


For addresses, see pages 1-107—I-118 


VOLTMETERS 


—and instruments for ci! 
electrical measurement 


needs — 





All the types, sizes, ranges and oper- 
ating specifications necessary for lab- 
oratory, switchboard and maintenance 
requirements. Consult the WESTON 
specialist in your vicinity on any in- 
strument problem. Bulletins avail- 
able. Weston Electrical Instrument 
Corporation, 591 Frelinghuysen Ave., 
Newark, New Jersey. 


ES TON 


UST uUmenls 


























Ferris Model 32 Radio Noise and Field 
Strength Meter 


A Universal Direct Reading Micro- 
voltmeter for Measuring all Type: 
of Radio Noise and Carrier Fields. 


Coverage 150-350 and 550-20,000 kil 
cycles—direct reading logarithmic s 
on output meter—built in calibratl 
generator. Send for bulletin I 32 


complete details. 


Write for complete general catalogue 
Ferris Signal Generators. 


FERRIS INSTRUMENT CORP. 
BOONTON, NEW JERSEY 
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@ METALLURGY 


@ COLLOID SCIENCE 
; @ BIOLOGY 
J Ww @ PHARMACOLOGY 
@ MEDICINE 


and in most all the 
@ PROCESS INDUSTRIES 








yYOLTMETERS, Electro- VOLTMETERS, Micro VOLTMETERS, Oxide Rec- VOLTMETERS, Thermo VOLT-OHMMETERS WATCHES, Stop 
static Cambridge Inst. Co. tifier Am. Elec. Sales Co. (Cont'd) sve Temest Co 
Cambridge Inst. Co. De Jur-Amsco Corp. Clough-Brengle Co Anderson Co. j eee ios 
Ferranti Electric, Inc. Hickok Elec. Inst. Co. De Jur-Amsce Corp Cambridge Inst. Co. Jackson Electrical Inst Burke, Louis — ; 
General Elec. Co. Knickerbocker Dev. Me rp. Ve Jur-Amsco Corp, Knickerbocker Dev. Central Scientific Co 
Hathaway Inst. Co. Microvolts, Ine. General Elec. Co. Etna Elec. Works Precision Apparatus Corp Clebar Watch Co 
Rawson Electrical Inst. Rawson Electrical Inst. General Radio Co. ueneral Elec. Co. Radio City Products Co Ducommun Co 
VOLTMETERS, Indicating Sensitive Research Inst. Hickok Elec. Inst. Co. Hickok Elec. Inst. Co. Rawson Electrical Inst. Elec. Facilities, Inc. 
Ballantine Labs. Supreme Instruments Radio City Products Co. Rawson Electrical Inst. RCA Manufacturing Co. Elgin National Watch 
Burton-Rogers Co. Televiso Co. Roller-Smith Co Sensitive Research Inst. Roller-Smith Co. . bh c 
Clough-Brengle Co. Triplett Electrical Inst. < ; Triplett Electrical Inst. Sensitive Research Inst. Fish-Schurman Co. 
Columbia Elec. Mfg. Weston Elec. Inst. Corp. Simpson Elec. Co. Westinghouse Elec. & Mfg Shalleross Mfg. Co. Fisher Scientific Co 
Dayton Acme Co. Wheelco Inst. Co. Supreme Instruments. Weston Elec. Inst. Corp. Simpson Elec. Co. Gaertner Scientific Corp 
De Jur-Amsco Corp. VOLTMETERS, Micro, Triplett Electrical Inst. Wheelco Inst. Co. ——— ee ‘ Jaeger Watch Co 
Ferranti Electric, Inc. Radio Frequency Triumph Mfg. Co. VOLYNETER,, Veeses fee evee lect. Jardur Import Co. 
General Elec. Co, Ferris Inst. Corp. Westinghouse Elec. & Mfg Tube Wotun ttn bo “ Meylan, A. R. & J. E. 
Hickok Elec. Inst. Co. VOLTMETERS, Millivoit- Weston Elec. Inst. Corp. Andrew, Victor J. Westi ‘o » Elec. & Mf Negus. T. 8S. & J. D 
j-B-T Insts. meters Ballantine Labs estinghouse see. Mfg Negus, ef & ° 
Knickerbocker Dev. Ballantine Labs VOLTMETERS, Peak Cambridge Inst. C Weston Elec. Inst. Corp Pastor Stop Watch Co 
Niagara Electrical Inst. Bristol Co. Clough-Brengle Co. Clougt ~ eaiia “* VOLUME CONTROLS Pieree Watch Co 
Norton Electrical Inst. Burton-Rogers Co. General Slee. Ce ough-Brengle Co. Area. Regulators Precision Scientific Co. 
Precision Apparatus Corp. Cambridge Inst. Co. “te Dayton Acme Co. Clarostat Mfg. Co Racine & Co., Jules 
Radio City Products Co. Dayton Acme Co. Hickok Elec. Inst. Co. Fisher Scientific Co ee o ote olen Giepdoamemne 
Rawson Electrical Inst. De Jur-Amsco Corp. RCA Manufacturing Co. General Elec. Co. Generél Maile. Co. roetheag om ss 
RCA Eecetooterteg Co. Engelhard. Chas, Sensitive Research Inst. General Radio Co. International Resistance Sneidel & Co 
oller - . esterline-Angus Co. . . ‘ adapt ; 
Sensitive Research Inst Etna Elec Works VOLTMETERS, Recording Hewlett-Packard Mallery & Ce Stillman Co 
Simpson Elec. Co General Elec. Co. Bristol Co. Measurements Corp. VOLUME INDICATORS Tagliabue Mfg. Co. 
Triumph Mfg. Co. Hickok Elec. Inst. Co. Cambridge Inst. Co. Microvolts, Inc. Sound Testrite Instrument Co 
Weich Mfg. Co. J-B-T Insts. Engelhard, Chas. Radio City Products Co Amplifier Co. Waltham Watch 
her regres — Knickerbocker Dev. Esterline-Angus Co Reliance Instrument Co Daven Co Zernick w Co.. O 
1 De ms . : 2 4 ° 
Winslow Co. we ony — yp Bony ay General Elec. Co. bina _ bat a Genera! Radio Co. 
"3 VOLTMETERS. Megohm RUA Manufacturing Leeds & Northrup Co. oun ; “oe r nst. WATCHES, Chronometer WATCHES, So-aet 
Associated Research Roller-Smith Co. Roller-Smith Co. Tonos eae: \. Bliss & Co Central Scientific Co 
Jackson Electrical Inst. Sensitive Research Inst. Westinghouse Elec. & Mfg Weston Elec. Inst. Corp. Burke, Louis Elgin Natl. Watch Co. 
Rawson Electrical Inst. Shallcross Mfg. Co. Shallcross Mfg. Co. Clebar Watch Co Jaeger Watch Co 
RCA Manufacturing Co. Sangin, Ties. Co. VOLTMETERS, Thermionic voLT-OHMMETERS Jaeger Watch Co. Meylan, A. R. & J. E 
sy Sensitive Research Inst. wing-Albert Inst. Co. Rectifier Clough-Brengle Co. dardur Import Co. Precision Scientific Co. 
é Seaver Mfg. Co. Triplett Electrical Inst. Andrew, Victor J. endian dct EO. Negus, T. S. & J. D Standard Ries. Tine 
icht Co., Inc. Welch Mfg. Co. Cambridge Inst. C , Pastor Stop Watch “ “ x 
"] Televiso Co. Westinghouse Elec. & Mfg wisiicth gy eb nea tate De Jur-Amsco Corp. Roth Bros. Chronometer Stillman Co., M. J 
Welch Mfg. Co. Weston Elec. Inst. Corp. General Radio Co. Hickok Elec. Inst. Co. Stillman Co. Tagliabue Mfg. Co. 
Weston Elec. Inst. Corp. Wheelco Inst. Co. Measurements Corp. (Cont’d) Waltham Watch Thompson Clock Co., 
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tory equipment requires uniform 


voltages by assuring constant out 


for Bulletin DL-48-71L1. 


190 Willow Street, 





C \MBRIDGE VOLTAMOGRAPH . . « for Polarographic Analysis 


@ PHYSICAL CHEMISTRY chemical method. With it, most metals and many acid radicals and orangic substances can be 
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stabilizes Unreliable 
Voltages fo 4% 70 


Precision operation of factory testing, production, and labora- 
Raytheon Voltage Stabilizers permanently eliminate fluctuating QRATION 


Eliminates manual voltage adjustments. No moving parts insure 


long life. Available up to 25 KVA, single or three phase. Write mEnSURE am wy verse 


RAYTHEON MANUFACTURING CO. 








CAMBRIDGE VOLTAMOGRAPH enables rapid chemical analysis of solutions by an electro- 





determined both qualitatively and quantitatively. Simple to operate, it requires only a small 
sample for test. At a specific voltage, increase in current indicates the presence of a specific 
ion and concentration of the ion is determined by the range of this increase. Although rug- 
gedly built for industrial use, its utility for research has not been sacrificed. 


CAMBRIDGE INSTRUMENT CO., INC. 
3732 Grand Central Terminal, N. Y. ¢. 



































































































15 Volts + 3% y.H- as 



























, stabilized A.C. input voltage 






put voltage stabilized to +44%. or? 











Waltham, Mass. 










For addresses, see pages 1-107—1-118 






























































HIGHEST 


WATER ANALYSIS OUTFITS to X-RAY VOLTMETER 


Ww 


WATTMETERS 
FREQUENCY METERS 


POWER 


FACTOR METERS 


VOLTMETERS 
AMMETERS, ETC. 


4” Rectangular 


easy to mount. 


Cases, 
Surface Mounting. With or without 


illuminated dials. Neat, 


Flush or 


attractive, 


COMPLETE INFORMATION UPON REQUEST 


Manufacturers of all sizes and types of 
Electrical Indicating Instruments 


HICKOK 


ELECTRICAL INSTRUMENT COMPANY 


10514 DUPONT AVE., 


WATER ANALYSIS OUT- 
FITS 


Taylor & Co., W. A. 


WATER BATHS, Constant 


Temperature 


Elec. Heat Control App 


WATER FEEDERS, 
AUTOMATIC 
Bailey Meter Co. 
Belfield Co. 
Henszey Co 
Mason-Neilan Regulator 
McAlear Mfg. Co 
McDonnell & Miller 


Merrit ng. & Sales Co. 


Northern Equip. Co. 


WATER METERS 
Liquid Meters) 


WATER METER TEST- 
(See Testers, 


ERS 
Water Meter) 


WATER & SEDIMENT 


APPARATUS 
Central Scientific Co. 
Davis Reg. Co. 
McAlear Mfg. Co. 
Precision Scientific Co. 
Ruska & Co 
Tagliabue Mfg. Co. 
Thomas Co., Arthur H. 

WATTHOUR METERS 
General Elec. Co. 


Westinghouse Elec. & Mfg. 


WATTHOUR METER 
TESTERS (See Testers, 


Watthour Meter) 
WATTMETERS, 
static 


Sensitive Research Inst. 
WATTMETER, Indicators 

Autocall Co 

Dayton Acme Co 

General Elec. Co. 

Hickok Elec. Inst. Co. 

Niagara Elec. Inst. 

Norton Electrical Inst. 

Rawson Electrical Inst. 

Reliance Instrument Co. 

Roller-Smith Co. 

Sensitive Research Inst. 


Therm-Electric Meters Co. 
Westinghouse Elec. & Mfg. 
Inst. Corp. 


Weston Elec. 


WATTMETER, Recorders 
Bristol Co. 
Esterline-Angus Co. 
General Elec. Co. 
Roller-Smith Co. 
Sensitive Research Inst. 
Therm-Electric Meters Co. 


Westinghouse Elec. & Mfg. 


1-106 


(See 


Electro- 
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CLEVELAND, OHIO 


WAVE METERS 


Andrew, Victor J 
RvA Manufacturing 


WAX MELTING APPA- 
RATUS 


Central Scientific Co. 
Fisher Scientific Co. 
Precision Scientific Co. 
Tagliabue Mfg. Co. 


WEATHEROMETER 


Atlas Elec. Devices Co. 
EIGHT INDICATORS, 
Automatic Recording 
Exact Weight Scale Co. 

Howe Scale Co. 
Martin Decker Corp. 
Merrick Scale Mfg. 
Rolier-Smith Co. 
Streeter-Amet Co. 
Toledo Scale Co. 


WEIGHING MACHINES 


(See 
under 


various headings 
“Scales—’’) 


WEIGHTS, Analytical 


Ainsworth & Sons 
Becker, Inc., Christian 
Central Scientific Co. 
Exact Weight Scale Co. 
Fisher Scientific Co. 
Gurley, W. & L. E. 
Howe Scale Co. 
Newark Scale Works 
Pfaltz & Bauer, Inc. 
Seederer-Kohlbusch, Inc. 
Suter, Alfred 

Thomas Co., Arthur H. 
Torsion Balance Co. 
Troemner, Henry 
Voland & Sons, Ine. 
Welch Mfg. Co. 


WEIGHTS, Avoirdupois 


Becker, Inc., Christian 
Central Scientific Co. 
Exact Weight Scale Co. 
Gurley, W. & L. E 
Howe Scale Co. 
Newark Scale Works 
Seederer-Kohlbusch, Inc. 
Suter, Alfred 
Torsion Balance Co. 
Troemner, Henry 
Voland & Sons, Inc. 
EIGHTS, Metric 
Ainsworth & Sons 
Becker, Inc., Christian 
Central Scientific Co. 
Chicago Apparatus Co. 
Exact Weight Scale Co. 
Gaertner Scientific Corp. 
Gurley, W. & L .E. 
Keller Mfg. Co. 
(Cont’d) 


WEIGHTS, 


WIND 


Metric (Cont’d) 
Newark Scale Works 
Seederer-Kohlbusch, 
Suter, Alfred 
Toledo Scale Co. 
Torsion Balance Co. 
Troemner, Henry 
Voland & Sons, Ine. 
Welch Mfg. Co. 


Inc 


WEIGHTS, Test (See 


Weights, Avoirdupois, 
Metric or Troy) 


WEIGHTS, Troy 


Becker, Inc., Christian 
Central Scientific Co 
Exact Weight Scale Co. 
Gurley, W. & L. E. 
Howe Scale Co 

Newark Scale Works 
Seederer-Kohlbusch, Inc. 
Torsion Balance Co. 
Troemner, Henry 


WEIGHTS & MEASURES, 


PRECISION STAND- 
AR 


DS 
Becker, Inc.. Christian 
Gurley, W & L. E. 
Jacobs Bros. Co. 
Pfaltz & Bauer, Inc. 
Seederer-Kohlbusch, Inc. 
Torsion Balance Co. 
Troemner, Henry 


WEIR METERS (See Flow- 


meters, Weir) 


WIND DIRECTION & 


VELOCITY INDICAT- 
ORS 


Electric Speed Ind. Co 
Elec. Tachometer Corp. 
Friez & Sons 

General Elec. Co. 
Geophysical Inst. Co. 
Green, Henry J 

Kenyon Instrument Co. 
Southw’n Electronics Labs 
Westinghouse Elec. & Mfg. 
DIRECTION & 
VELOCITY RECORD- 
ERS 


Elec. Tachometer Corp. 
Esterline-Angus Co. 
Friez & Sons 
Geophysical Instrument 
Green, Henry J 

Kenyon Instrument Co. 
Leeds & xe Co. 
Stewart, M. 

We one & Mfg. 
Zeiss, Inc., Carl 


WIND GAGES (See 


Gages. Wind) 


WIRES, Gear Measuring 


Van Keuren Co. 





Easily 
Formed 


Lightweight 


READILY TRIMMED 


ELIMINATES ELECTRICAL 
INTERFERENCE, MOISTURE, ETC. 


Let us solve your 
Shielding Problems 


\\ SHURS LANE, ROXBOROUGH 
PHILADELPHIA, 


SHIELDED 
WIRE 









Protects 


PENNA. 


For addresses, see pages I-107—I-118 


Adds 
Support 












WIRES, Thread Measuring X-RAY FLUOR OPic 


Shetheid Gage SCREENS 
Van Keuren Co. Screens, X.5 
X-RAY CAMERAS, Dif- Fluorescopic) 
fraction X-RAY — INTENS' FyiNge 
Baird Associates SCREENS (s 
General Elec. X-Ray Screens, xX. ted 
Hayes Scientific App tensifying) 
Jarrell-Ash Co. X-RAY SPECTOGRAPHS 


X-RAY EQUIPMENT 
Baird Associates 
Campbell Electric 
Fish-Schurman Co. 
Gen. Elec. X-Ray Corp 
Hayes Scientific App. 
Industrial X-Ray Labs. 
Jarrell-Ash Co. 
Kelley-Koett Mfg. Co. 
Patterson Screen Co 
Westinghouse X-Ray Co 
Wyland, George 


wed 


X- Ray STEREOSCOpE 
(See Stereoscops, x. Ray) 


Spectrometers, x. 


X-Ray) 
X-RAY VOLTMETER 
High Potentia! 
Shallcross Mfg. C¢ 


DESCRIPTIVE DIRECTORY § 


(Continued) 


Wilson Mechanical Instrument Co., Inc. 
Ave., New York, N. Y. 
Hardness testers 


, 383. Concord 


Winslow Co., Inc., 9 Liberty St., Newark, N. J. 
Ignition harness test sets, aircraft engine instry- 
ments, thermocouples & instrument  accessorie 8, 


tachometers, vacuum gages, radio & telegraph keys, 
molded rubber cord sets 


880 Hudson Ave., Rochester, 


Wollensak Optical Co., 
MU 
Optical instruments 


Wood, Harry W., 4051 Suter St., 
Diaphragm valves and controllers 


Oakland, Calif. 


Woods ‘‘Lab. Apparatus’’, 
Pittsburgh, Pa. 
Biological laboratory supplies 


F. W., 140-6 Warden St., 


Woods Hole Oceanographic Inst., Woods Hole, Mass 
Oceanographic instruments 
1019 W. Lake St., Chicago, 


Worner Products Corp., 
Ill. 
Photoelectric products 


Worthington Gamon Meter Company, 
Liquid meters 


Harrison, N. J 


Wright-Austin Co., 315 West Woodbridge St., De- 
troit, Mich. Power specialties 

Wyland, George C., Center St., Ramsey, N. J 
X-Ray tubes & cameras 

Xervac Instrument Co., 9 New Park Ave., Hartford, 
Conn. 


Scientific instruments 


Y 


Yarnall-Waring Company, 102 E. 
nut Hill, Philadelphia, Pa. ; 
Water columns, water gages & blow-off valves for 
steam boilers, spray nozzles for liquids & hydraulic 
valves for presses 


Yonkers Lab. Supply Co., 515 W. 182 St., New York, 
ef 


Mermaid Ave., Chest- 


Laboratory supplies 


York Ice Machinery Corp., York, Pa. 
High altitude test & calibration chambers 


Z 


Zeiss, Inc., Carl, 485 Fifth Ave., New York, N. Y 
Optical instruments 


603 So. Dearborn St., Chi 


Zenith Electric Co., 
Til. eycle timers 


Magnetic switches, work 


15 Park Row, New York, 
Tachoscopes, cutme'«'s, 


Zernickow Co., 0., 
Tachometers, Tachographs, 
stop watches 


Zip Abrasive Co., Center & Washington Sts., ‘ : 
land, Ohio Tachom: °r 

Zubr, 187 Lafayette St., New 
N. 


Henry, 
Laboratory test instru 


Ine., 
Y. 


se Spectograchs, x 
X-RAY SPECTROMETERS 


X-RAY TUBES (Se Tubes, 
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Of Manufacturers and Sole Representatives Selling Instruments and Devices 
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A 


svererombie Pump Co., 2105 Gulf Bldg., Houston, 


Tex. 

Mud pump pressure gages & shear-relief valves, check 
valves 

jbrams Instrument Co., Lansing, Mich. 
\erial Cameras, Stereoscopes, Triangulators, Mapping 
Projectors, Aerial Surveying Instruments 

securate Pyrometric Cone Co., Pataskala, Ohio 

Seger cones 
Accuracy Scientific Instrument Co., Huntingdon below 
Jasper St., Philadelphia, Pa. 
Thermometers, hydrometers, 
thermoregulators 

jee Glass Inc., Vineland, N. J. 
Chemical & laboratory glassware 

\eme Regulator Co., Box 268, Tulsa, Okla. 

High pressure regulators 
Aero Electric Co., 3180 Fulton Rd., Cleveland, 0. 
Snap action switches 
ddde & Co., 57 Kennebec St., 
Counters 
Advance Electric Co., 
geles, Calif. 
Relays 

rc Instrument Co., 3401 Vega Ave., Cleveland, Ohio 
Airspeed tubes 

\erological Developments, Inc., Kelsey Ave. & Heffner 
Sts., Toledo, Ohio 

Scientific & aviation instruments, high altitude test 
chambers 
Aerovox Corporation, New Bedford, Mass. 

Condensers & resistors 


thermo - hydrometers, 


Portland, Maine 


1260 W. Second St., Los An- 


\insworth & Sons, Inc., Wm., 2151 Lawrence St., 
Denver, Colo. 
Scientific instruments; analytical, micro, assay & 


pulp balances & weights, pocket transits 

\ireraft Indicators Co., 742 So. Cooper St., Memphis, 
Tenn. 

Rate of climb indicator 

Airdesign & Fabrication, 
Upper Darby, Pa. 
Anemometers & tachometers 

Ajax Engineering Co., 1260 Winslow St., N. 
Cleveland, Ohio 

Balancing machines 

Akatos, Inc., 55 Van Dam St., New York, N. Y. 
Optical instruments 

Allen-Bradley Co., 1326 S. Second St., Milwaukee, 
Vis. 

Electric control apparatus 

Allied Control Co., 227 Fulton St., New York, N. Y. 
Relays, switches & remote control equipment 

Aloe Co., A. S., 1819 Olive St., St. Louis, Mo. 
Laboratory supplies 

Alpha Instrument Co., 2103 K St., N. 
ton, D. C. 

Meteorological instruments 

Alpha-Lux Co., Ine., 192 Front St., New York, N. Y. 
Moisture testers 

Altender & Sons, 
Philadelphia, Pa. 
Drawing instruments 


Inc., 241 Fairfield Ave., 


W., 


W., Washing- 


Theo., 1219 Spring Garden St., 


American Automatic Electric Sales Co. See Auto- 
matic Electric Co. 

American Blower Corp., 6000 Russell St., Detroit, 
Mich. 


Manometers 


gk Coils, Inc., 25-27 Lexington Ave., Newark, 


High altitude test & calibration chambers 

American Cystoscope Makers, Inc., 1241 Lafayette 
Ave., New York, N. Y. 
Bore inspection devices and internal surface inspec- 
tion devices 

American District Steam Co., North Tonawanda, N. Y. 
Steam flowmeters 


American Gas Accumulator Co., 1029 Newark Ave., 
Elizabeth, N. J. 
Time delay relays 

American Gas Furnace Co., Lafayette, Spring & Eliza- 
beth Sts., Elizabeth, N. J. 

Furnace manufacturer, temperature controllers 





American Indicator Paper Co., 4611 N. Kostner 
Ave., Chicago, Ill. 


Chemica! indicator papers 


American Instrument Co., 
Silver Spring, Md. 
Scientific instruments & materials testing apparatus 


American Machine & Metals, Inc. 
See Riehle Testing Machine Div. 

American Meter Co., 60 East 42nd St., New York, 
N Y 


8010-8020 Georgia Ave., 


Tinned case & ironcase positive displacement gas & 
air meters, oressure reducing regulators, meter test- 
ing apparatus, indicating, recording & integrating 
flowmeters, tate volume & liquid level controllers & 
remote controllers 

American Moistening Co., 260 W. Exchange St., Provi- 
dence, R. I 
Psychrometers 

American Paulin System, 1847 So. 
Angeles, Calif. 
Meteorological instruments 


Flower St., Los 


American Telescope I.aboratories, Inc., 5864 Holly- 
wood Blvd., Hollywood, Calif. 
Astronomical instruments 

American Temperature Indicating Co., 1017 Summit 


St., Toledo, Ohio 
Electrical resistance thermometers 
American Thermo-Electric Co., 65-67 East 8 St., 
New York, 
Vacum thermocouples and high frequency furnaces 


American Timer Corp., 316 Anderson Blvd., Geneva, 


Portable timers 
American Transformer Co., 178 Emmet St., Newark, 


Transformers & electrical apparatus including voltage 
regulators, high voltage testing sets, rectifiers 

Ames Co., B. C., Waltham, Mass. , 
Comparator & dial gages, length measuring devices 

Amperite Corp., 561 Broadway, New York, N. Y. 
Microphones 

Amplifier Co. 
York, N. Y. 

Amthor Testing Instrument Co., Inc., 48 Van Sinderen 
Ave., Brooklyn, N. Y. 
Physical testing machines 

Anderson Bros. Mfg. Co., 1910 Kishwaukee St., Rock- 
ford, 
Balancing machines 

Anderson Co., Gary, Indiana 
Electrical remote indicators for liquid level, tem- 
perature, pressure & line voltage within automotive 
ranges 

Andrew, Victor J., 6429 South Lavergne Ave., Chica- 
go, Ill. 
Radio antenna equipment 

Annis Company, R. B., 1101 N. Delaware St., In- 
dianapolis, Ind. 
Permeameters, balancing machines 

Ansonia Clock Co., Inc., 30 Rockefeller Plaza, 
York, N. Y. 
Timing devices 

Apeo Mossberg Co., 156 Horton St., Attleboro, Mass. 
Torque gages 

Applied Research Labs., 
Los Angeles, Calif. 
Spectrochemical testing apparatus including spectro- 
graphs, projection comparators, densitometers, & 
power source units for are & spark analysis. 

Arca Regulators, Inc., Upper Montclair, N. J. 
Hydraulic & air operated controls 

Arcturus Radio Tube Co., 720 Frelinghuysen Ave., 
Newark, N 
Vacuum tubes 

Aristo Import Co., Inc., 630 Fifth Ave., New York 
Stop watches 

Arnold Engineering Co., Marengo, Ill. 
Permanent magnets 

Arrow-Hart & Hegeman Electric Co., Hartford, Conn. 
Magnetic, merezry & relay switches 

Ashton Valve Company, 161 First St., 
Mass. 
Pop, safety & relief valves, pressure gages, 
testers & master pilot & master pressure gages 

Askania Regulator Co., 1603 So. Michigan Ave,, Chi- 
cago, Ill. 
Automatic control instruments 


of America, 17-19 W. 20 St., New 


New 


4336 San Fernando Rd., 


Cambridge, 


gage 


Please mention THE 1943 INSTRUMENTS INDEX 


when writing 







Associated Research, Inc., 431 S$. Dearborn St., 
Chicago, Ill. 
Vibrotest insulation testing equipment. Special meas- 
uring & testing instruments of electrical nature. 
Atlas Electric Devices Co., 359 West Superior St., 
Chicago, Ill. 
Fade-Ometer, Weather-Ometer, Launder-Ometer 
Atlas Valve Co., 282 South St., Newark, N. J. 
Regulator valves 
Autoceall Co., Shelby, Ohio 
Electrical signaling, control & 


metering devices 


Automatic Control Co., 1005 University Ave., St. 
Paul, Minn. 
Circuit switches for automatic level controls, auto- 


matic timing & sequence controllers 
Automatic Electric Co., 1033 W. Van Buren St., 
Chicago, III. 

Telephone, signaling & communication 
Automatic Electric Mfg. Co., Mankato, 
Time switches & interval timers 
Automatic Products Co., 2450 North 
waukee, Wis. 
Solenoid valves 
Automatic Scale 
ny ee. Be 

Automatic scales 
Automatic Switch Co., 41 East llth St., New York, 
| 


apparatus. 
Minn. 


32nd St., Mil- 


Co., Inc., 591 Hudson St., New 


Solenoid operated valves & automatic electric con- 
trol apparatus 

Automatic Temperature Control 
Logan St., Philadelphia, Pa. 
Timers, time control and specialty engineering. Valves 
& valve controllers, various types of relays. 

Automatic Time Stamp Co., 139 Atlantic Ave., Bos- 
ton, Mass. 
Time stamps & job recorders 

Automatic Valve Controller Co., Box 268, Tulsa, Okla. 
Automatic valve control. 


Instrument 


Co., Inc., 34 East 


Bacharach Industrial Co., 7000 Bennett 
St., Pittsburgh, Pa. 
Industrial instruments 

Bacon Electric Timer 
Cleveland, Ohio 
Relays, switches & controls 

Badger Meter Mfg. Co., 2371 North 30th St., Mil- 
waukee, Wis. 

Liquid meters 

Bailey Meter Co., 1050 Ivanhoe Rd., Cleveland, Ohio 
Metering & control equipment for power plants & 
industrial processes. Power plant instruments; bolier 
meter, meter combustion control operating directly 
from boiler meter, three-element feed water control, 
steam superheat control, desuperheating & pressure 
reducing control. Also metering & control equipment 
for sewage treatment, water supply & process in- 
dust ries 

Baily Vibrator Company, 
phia, Pa. 

Optical glass machines, 
chines for optical glass 

Baird Associates, University Road, Cambridge, Mass. 
Specialized physical & optical instruments includ- 
ing complete line of spectrographic & x-ray diffrac- 
tion equipment 

Baker Compass Co., Melrose, Mass. 

Compasses 

Baldwin-Southwark Corp., Paschall Post Office, Phila- 
delphia, Pa. 

Universal testing machines 

Ballantine Labs., Inc., Boonton, N. J. 

Artificial ears, electronic voltmeters, sound meters, 
vibration pickups,. throat microphones, telephone re- 
ceiver test equipment 

Ballauf Mfg. Co., D., 621 H St., N. 
ton, D. C. 

Meteorological instruments 

Barber-Colman Co., Rockford, Ill. 
Automatic controlling instruments for temperature, 
humidity, pressure, liquid level, moisture regain, 
motor-operated valves, solenoid valves, electric power 
units, damper controllers, voltage sensitive relays, 
associated switches & relays, fractional H. P. mo- 
tors, geared motor units & hardness testers. 
Barbour Stockwel} Co., 205 Broadway, Cambridge 
Mass. 

Tachometers 

Barkon-Frink Tube Lighting Co., 
South, Long Island City, N. Y. 
Daylight lighting 


Corp., 4513 Brooklyn Ave., 


1539 Wood St., Philadel- 


grinding & polishing ma- 


W., Washing 


23-10 Bridge Plaza 


















































































































PRECISION 
OPTICAL MACHINERY 
4 


x. 





8-SPINDLE SHORT RADIUS 
AUTOMATIC POLISHING MACHINES 


1, 2, & 4 SPINDLE 








CLEARANCE SALE 


The Engine Indicator—its Design, Theory 
and Special Applicatsons, By K. J. De 
Juhasz, 1934. A mine of information tor 
all engineers who have to investigate 
forces and motions—not only in engines 
but in many other applications. Cioth, 
542x8% inches, 343 pages, $3.75. 

(Only 141 copies left) Special price $2.00 





Dielectric Phenomena in High Voltage 
Cables, By D. M. Robinson, 1936. Cloth 
542x8% inches, 186 pages, $5.00. 


(Only 25 copies left) Special price $3.00 


Automatic Protection of A. C. Circuits, 
By G. W. Stubbings, 1935. The material 
is logically presented in lucid manner, It 
is a concise treatment of a subject here- 
tofore requiring extensive reading in di- 
verse publications. Cloth, 54%x8% inches, 
293 pages, $5.00. 


99 


(Only 23 copies left) Special price $3.00 


Mercury Are Rectifier Practice. By F. C. 
Orchard, 1936. This book is one there 















































AUTOMATIC POLISHING MACHINES 
Capacity up to 16” Laps. 


OPTICAL GRINDING MACHINES 


CONTRACTORS for FINE-GRINDING 
CERAMIC PARTS 





1539 WOOD STREET 





BAILY VIBRATOR CoO. 


PHILADELPHIA, PA. 

















Barnstead Still & Sterilizer Co., Inc., 2 Lanesville 
Terrace, Boston, Mass. 
Water stills 

Bastian-Blessing Co., 240 E. Ontario St., Chicago, 


Regulating valves 

Bausch & Lomb Optical Co., 635 St. Paul St., Roches- 
ter, N. Y. 
Optical instruments for industrial, scientific & edu- 
cational use including microscopes, colorimeters, re- 
fractometers, photomicrographic & metallographic 
equipment, contour measuring projector, optical glass 
& special optical systems 

Beck Bros., 421 Sedgley Ave., Philadelphia, Pa. 
Resistors 

Beck Co., Harold, 45 W. Durham St., Philadelphia, 
Pa. 


Pyrometer controllers 

Becker, Inc., Christian, 92 Reade St., New York, N. Y. 
Precision balances & weights, including analytical, 
assay, magnetically damped, diamond, specific grav- 
ity, dairy, druggists, textile. 

Becker, Joseph, 630 W. 168th St., New York, N. Y. 

Beckmann Co., L., 1008 Jackson, Toledo, Ohio 
Surveying instruments 

Belfield Co., H., Broad & Hamilton Sts., Philadel- 
phia, Pa. 
Valves 

Bell & Howell Co., 1801-15 Larchmont Ave., Chicago, 
ll 


Motion picture equipment including cameras, pro- 
jectors & accessories 

Bender Warrick Corp., 131 Pierce St., Birmingham, 
Mich. 
Floatless liquid level controls 

Bendix Aviation Corp., Marine Division, 754 Lexing- 
ton Ave., Brooklyn, N. Y. 
Marine Instruments of all types, annunciators, 
Autosyn motor ship, telegraphs, marine fittings, ma- 
rine telephone equipment, general industrial safety 
& signaling equipment 

Benwood Linze Co., 1832 Washington Ave., St. Louis, 
Mo. 
Rectifier power units 

Berge, J. & H., 145 Hudson St., New York, N. Y. 
Laboratory supplies 

Berger & Sons, Inc., C. L., 37 Williams St., Rox- 
bury, Boston, Mass. 
Surveying instruments 

Best Scientific Glass App. Wks., 2039 Fremont St., 


Chicago, Ill. 

Betts and Belts, 551 West 52nd St., New York, N. Y. 
Multiple circuit timers, controls, time delay relays 
& motor driven & thermostatic interrupters 


need be no hesitation in recommending 
to anyone concerned with the practical 
operation of rectifier plants, Cloth, 5%x 
8% inches, 235 pages, $5.00. 


(Only 159 copies left) Special price $3.00 
Prices include postage to U. 8. 


INSTRUMENTS PUBLISHING CO. 








1133 Wolfendale Street 
PITTSBURGH, PA, 








ms Co., James G., 1211 Arch St., Philadelphia, 
a. 


Insulation testers, ground testers & ohmmeters, 
speed-measuring instruments, frequency meters, slid- 
ing-contact rheostats 

Bin-Dicator Co., 14615 East Jefferson Ave., Detroit, 
Mich. 
Automatie bin level indication & control 

Biological Supply Co., 1176 Mount Hope Ave., 
Rochester, N. Y. 
Biological supplies 

Black & Decker Mfg. Co., 715 Pennsylvania Ave., 
Towson, Md 
Truck scales 

Bliley Electric Co., 200 Union Station Bldg., Erie, 
Pa. 
Quartz piezo-electric crystals 

Bliss & Co., Inc., John, 84 Pearl St., New York, 
N. Y. 


Marine instruments 

Blossom Mfg. Co., 79 Madison Co., New York, N. Y. 
Instrument covers of transparent fabrics 

—_ Machine Co., 3618 Colerain Ave., Cincinnati, 
Ohio 
Erichsen sheet metal testing machine 

Bodine Electric Co., 2254 W. Ohio St., Chicago, Ill. 
Motors, all types of windings from 1/2000 te 
1/6 hp, speed redueer & nonreducer motors 

Boekel & Co., Wm., 509-519 Vine St., Philadelphia, 
Pa. 
Laboratory spparatus 

Boiler Room Equipment, Inc., 45 West 45th St., New 
York, N. Y. 
Smoke alarms 

Boonton Radio Corp., Boonton, N. J. 
Radio test instruments 

Borden Electric Co., Summit, N. J. 
Ground resistance meters 

Boston Auto Gage Co., 70 West St., Pittsfield, Mass. 
Liquid level gages and allied lines 

Bostrom-Brady Mfg. Co., Stonewall & Bailey Sts., 
Atlanta, Ga. 
Surveying instruments 

a oa sane Corp., 65 Madison Ave., New York, 
N 


Chronometric hand tachometers, wound stroboscopes, 
electrical stroboscope, speed indicators & portable 
& stationary tachometers 

Bowser & Co., Inc., 8S. F., 1302 E. Creighton Ave., 
Fort Wayne, Ind. 
Liquid meters 

Boyer-Campbell Co., 6540 Antoine St., Detroit, Mich. 
Magnifiers 


Boylston Steam Specialty Co., 116 W. Illinois St 
Chicago, Ill. 
Regulating valves 

Brabender Corp., Rochelle Park, N. J. 


Industrial measuring & control apparatus for plastic | 


& viscous materials; semi-automatic moisture testers 
Bradiey Laboratories, Inc., 82 Meadow St., New 
Haven, Conn. 
Photoelectric cells 
Braun Corp., 2260 East 15th St., Los Angeles, Calif 
Chemicals & laboratory supplies 
Braun-Knecht-Heimann Co., 576 Mission St., San 
Francisco, Calif. 
Laboratory supplies 
Breeze Corporation, 41 South 6 St., Newark 
Bristol Company, Waterbury, Conn. 
Recording & automatic controlling instruments for 
pressure, vacuum, draft, absolute pressure, humidity 
liquid level, flow, pH value, temperature (pyrom- 
eters & thermometers) & speed. Inciuded are r- 
cording barometers, voltmeters, ammeters, wattmet- 
ers, dairy instruments, machine operation, motion & 
operation recorders, contro] valves, telemetering in- 
struments, process cycle controllers, coordinated 
process control, time-temperature & time-pressure 
controllers, potentiometers, air operated & electric 
controllers & thermal converters. Variations & combi- 
nations of these instruments are offered for applica- 
tions in the various industries & processes 
Brodie Co., Inc., Ralph N., 61st & Lowei' Sts., Oak- 
land, Calif. 
Positive displacement petroleum meters & accessories 
Brooke Engineering Co., Inc., 4517 Wayne Ave., Phila- 
delphia, Pa. 
Electrically actuated pressure & flow controllers 
Brookfield Engineering Laboratories, Sharon, Ma: 
Synchro-lectric viscosimeter 
Brooklyn Thermometer Co., Meriden, Conn. 
Thermometers & hydrometers 
Brown Gravity Meter Corp., P. 0. Box 6005, Houston, 
Tex. 
Instruments for measuring earth’s gravitationa! field 
Brown Instrument Company, 4482 Wayne Ave., Phila 
delphia, Pa. 
Thermocouple & optical pyrometers, resistanc 
mometers, pressure thermometers, pressure gage 
meters, liquid level gages, hygrometers, COg 1 <tes, 
control systems; electric, air-operated & co: dined 
electric & air-operated; combustion safety co: ./0's, 
moisture content recorder & controller & furns:* # 
mosphere recorder 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Machine shop instruments 
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Pioneer Manufacturers of 
Precision Instruments 









Brush Development Co., 3331 Perkins Ave., Cleveland, 


Ohio 
Piezoelectric instruments including laboratory micro- 


phones, vibration & fluid pulsation pickups, galvan- 








ometers, pen oscillographs, surface finish testers, 
artificial ears, headphones, phonograph pickups & 
cutters 

Buehler, Adolph I., 228 N. La Salle St. & Wacker 





Dr., Chicago, Ill. 
Metallographic laboratory apparatus 


Buffalo Apparatus Corp., 180 Main St., 






Buffalo, 





wm % 
Laboratory supplies 

Buffalo Meter Co., 2917 Main St., Buffalo, N. Y. 
Liquid meters for measurement of cold water, hot 
water, Oils, chemicals. Integrating registers, cumu- 
lative, setback, or predetermined control. 

Buffalo Scale Co., 1200 Niagara St., Buffalo, N. Y. 
Scales 

Buhl Optical Co., 









420 Blvd. of Allies, Pittsburgh, Pa. 







Optical instruments, magnifiers, reflectors, tele- 
scopes 
Builders-Providence, Inc., 9 Codding St., Providence, 
R. |. 





recording, controlling 
temperature, and weight 
San Francisco, 


Instruments for indicating, 
flow, liquid level, pressure, 
Bullard Co., E. D., 275 Eighth St., 
Calif. 
Gas leak detectors 
Bunnell & Company, a. 
York, N. Y. 
Relays & switches 
Burgess Battery Co., 500 W. Huron St., 
Dry batteries 
Burke, Louis, 41 John St., New York, N. Y. 
Stop watches and chronometers 
Burling Instrument Co., 251-253 Springfield Ave., 










215 Fulton St., New 






Chicago, Ill. 









Newark, 
‘Lemperature controls for laboratories, Industrial 
processes, furnaces & ovens. (-100° to 1400°F.) 






Standard tubes or special alloys & ranges. 

Burlington instrument Corp., Burlington, lowa 
Electrical control apparatus 

Burrell Technical Supply Co., 1942 Fifth Ave., Pitts- 


burgh, Pa. 
Scientific instruments & laboratory supplies 











Burt Scientific Labs., R. C., 1212 E. Green St., Pasa- 
dena, Calif. 
Special instruments 

Burton Mfg. Co., 3853 N. Lincoln St., Chicago, Ill. 





Microscopie accessories & bank & turn indicators 
Burton-Rogers Co., 857 Boylston St., Boston, Mass. 

Electrical instruments 
Bushnell and Nevius, 913 N. 

Angeles, Calif. 

Control apparatus 










LaCienega Blvd., Los 





Caleulagraph Co., 50 Church St., 
Elapsed time indicator 
Calibron Products, Inc., 

Orange, N. J. 
Special apparatus 
Calkins Co., 934 S. Main St., Los Angeles, Calif. 
Laboratory supply house 
ee & Co., E. J., 14 W. Barre St., Baltimore, 


New York, N. Y. 


51 Lakeside Ave., West 


Edita supply house 
Calta Glass Wks., 2158 Ogden Ave., Chicago, Ill. 
Camboseo Scientific Co., Waverley, Mass. 
Cambridge Instrument Co., Inc., Grand Central Ter- 
minal, New York, Y. 
Scientific & industrial instruments 
a eo ae Specialty Co., 666 W. Division St., 
cago, Ill. 
Campbell Fall Co., Lynn, Mass. 
Transformers, high frequency & X-ray equipment 
Canadian Radium by Uranium Corp., 630 Fifth Ave., 


New York, N. 
Luminous, | 2 and fluorescent paints 





CAMBRIDGE INSTRUMENTS 
FOR EXACTING PROFESSIONS AND 


vic ROGRAPHS, FLUXMETERS, GEOPHYSICAL SEISMOGRAPHS, AERO MIXTURE INDICATORS, EXHAUST GAS TESTERS, ELEC- 
TROMETERS, GALVANOMETERS, ELECTROCARDIOGRAPHS, GAS ANALYSIS EQUIPMENT, and many other MECHANICAL AND 
ELECTRICAL INSTRUMENTS OF PRECISION for use in science, medicine and industry. 


Cambridge invites your inquiries on any special instrument problems you may have. 


CAMBRIDGE INSTRUMENT CO., INC. 
VF COCO OTOSE TOTO WOWTWTT@OVawt FOOTED OOTeOOIOOOAOOe 


Cannon Electric Development Co., Los Angeles, Calif. 


Multiple circuit connectors for instruments 

Cardwell Mfg. Corp., Allen D., 81 Prospect St., 
Brooklyn, N. Y. 

Variable & fixed air condensers 

Cargille, R. P., 118 Liberty St., New York, N. Y. 
Chemical laboratory & photographic devices 

Cash Company, A. W., Decatur, Ill. 

Combustion control instruments. 

Central Scientific Co., 1700 Irving Park Blvd., Chi- 
cago, lll, 

Scientific instruments & laboratory apparatus 

Central Station Steam Co., 2910 E. Woodbridge St., 
Detroit, Mich. 

Rotary type condensate meter 

Certified Gauge & Inst. Co., 
Long Island City, N. Y. 
Pressure, vacuum & compound indicating gages 

Chace Co., W. M., 1600 Beard Ave., Detroit, Mich. 
ihermostatic bimetals 

Chaslyn Co., 4527 Ravenswood Ave., 
Storage battery testers 

Chatillon & Sons, John, 85 Cliff St., 
l30-elastic eprings 

Chelsea Clock Company, 284 Everett Ave., Chelsea, 
Mass. 

Clocks & clock movements 

Chemical Rubber Co., 1933 West 114th St., 
Ohio 
Laboratory supplies 

Chicago Apparatus Co., 
cago, Ill. 

Laboratory supplies 

Chicago Dial Indicator Co., 544 W. 
cago, Ill. 

Machinist’s dial indicators 

Chicago School of Aircraft Instruments, 2200 Lawrence 
Ave., Chicago, Ill. 

Chicago Surgical & Electrical Co., 324 W. Superior 
St., Chicago, ; 

Cincinnati Clock & Instrument Co., 
Cincinnati, Ohio 
Circuit breaker analyzer 

Cincinnati Scientifie Co., 
Ohio 
Laboratory supplies 

Cincinnati Time Recorder Co., 
cinnati, Ohio 
Time recorders 

Claflin Co., Geo. L., 
R. I 


34-18 Northern Blvd., 


Chicago, Ill. 


New York, N. Y. 


Cleveland, 


1735 No. Ashland Ave., Chi- 


Washington, Chi- 


1113 York St., 


224 Main St., Cincinnati, 


1733 Central Ave., Cin- 


150 Dorrance St., Providence, 


Laboratory supply house 

Clapp Inst. Co., Webster, Mass. 
Aircraft instruments, thermometers & pressure & 
vacuum gages 

Clare & Co., C. P., 4719 Sunnyside Ave., Chicago, 
Relays, electric counters & electro mechanical spe- 
cialties 

Clark Blast Meter Co., Chas. J., Gladbrook, Iowa 
Foundry blast meters & pressure gages 

Clark & Sons Co., Alvan, 58 Day St., 
ville, Mass. 
Optical & astronomical instruments 

Clark, Jr. Pneumatic Tool Co., Jas., 
Paterson, N. J. 
Adjustable snap gages 

Clarostat Mfg. Co., Inc., 285 North Sixth St., 
lyn, N. Y. 
Resistors 

Clay-Adams Co., Inc., 44 BE. 23 St., New York, 
Pare 


West Somer- 
143 17 Ave., 


Brook- 


Angle & micro centrifuges, compact balances, analyt- 
ical weights, microscope slides & cover glasses, glass 
& porcelain ink, tuning forks 

Clebar Watch Co., 551 Fifth Ave., New York, N. Y. 
Stop watches, timers & chronographs 

Cleveland Gas Meter Co., 2180 East 65th St., Cleve- 
land, 
Tin case gas meters 

Clifford Mfg. Co., 584 E. First St., Boston, Mass. 
Metallic bellows & diaphragms; thermostatic assem- 
blies; packless valves 

Clough-Brengle “o., 5501 Broadway, Chicago, Ill. 
Electrical instruments, communication testing instru- 
ments 
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Coats Machine Tool Co., Inc., 17 Tudor Lane, Scars- 
dale, N. Y. 
Spring testers 

Cochrane Corp., 17th St., 
phia, Pa. 
Flowmeters, electrical & mechanical; liquid level 
meters & controllers; weir meters; pressure & tem- 
perature recorders; blow off & relief valves 

Cole Co., H., 24 North High St., Columbus, Ohio 
Surveying instruments 

Coleman Electric Co., Inc., 310 Madison St., May- 
wood, Ill. 
Electrical measuring instruments for technical appli- 
cations 

Colloid Equipment Co., Ine. 
I 


Allegheny Avenue, Philadel- 


50 Church St., New York, 
Laboratory apparatus 

Columbia Electric Mfg. Co., 4519 
Cleveland, Ohio 
Rheostats, instruments, shunts, switchboards & spe- 
cial electrical equipment 

Columbia Metal Box Co., 260 E. 143rd St., New 
York, N. Y. 

Commerce Pattern Foundry & Machine Co., 2211 Grand 
River Ave., Detroit, Mich. 

Balancing machines 

c cial Engineering Labs., 4612 Woodward Ave., 

Detroit, Mich. 
Laboratory instruments for automotive, aircraft, rail- 
way & allied industries: air flow indicators, direct 
pressure & piezo-ray engine indicators, fuel flow in- 
dicators, magnetic gages, torsional vibration indica- 
tors (piezo-ray), recorders (torsiographs) & record- 
ing instruments for car performance & riding com- 
fort 

Commercial Iron Works, 2426 Porter St., 
Calif. 

Orifice fittings 

Comtor Company, 87 Rumford Ave., Waltham, Mass. 
Precision internal & external comparator-type diam- 
eter gages 

Conant, George H., 719 Watson St., 

Connelly Iron Sponge & Governor Co., 
fornia Ave., Chicago, Ill. 

Gages & manometers, B T U indicator & H,S 
tester 

Consolidated Ashcroft Hancock Co. 

See Manning, Maxwell & Moore, Inc. 

Consolidated Engineering Corp., 1255 East Green St., 
Pasadena, Calif. 
Geophysical instruments, 
tion measuring equipment 

Consulting & Engineering Co., Carson St. 
Way, Pittsburgh, Pa. 

Combustion controllers 

Continental Electric Co., Geneva, II! 
Photoelectric tubes & equipment 

Control Corporation, 600 Stinson Boulevard, Minne- 
apolis, Minn. 

Automatic & remote control equipment 

Controls, Inc., Towaco, N. J. 
Control valves; motor driven 
process timing devices 

Cook Electric Co., 2700 Southport Ave., Chicago, Ill. 
Electrical control devices, metal bellows, vapor mo- 
tors & telephone protective & distributing apparatus 

Cook Research Laboratories, L. H., Menlo Park, 
California 
Precision testing instruments for oil industry, oil 
well cement testing equipment, combustible gas in- 
dicators, depth pressure recorders 

Coors Porcelain Co., Golden, Colo. 

Chemical & scientifie porcelain 

Corbin Screw Corp., New Britain, Conn. 

Tachometers & speedometers 

Cernell-Dubilier Electric Cerp., So. Plainfield, New 
Jersey 
Mica, dykanol, 
capacitors 

Corning Glass Works, Corning, N. Y. 

Technical glassware 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Interval timers, running time meters, time switches, 
signal control switches, time delay switches 

Crosby Steam Gage & Valve Co., 30 Church St., New 
York, N. Y. 

Safety & relief valves, gages, 
steam engine indicators 

Cuthbert Co., Inc., 322 South Third St., 
Minn. 

Scientific grain, seed and food testing equipment 


Hamilton Ave., 





Los Angeles, 


Ripon, Wis. 
3154 So, Cali- 


mass spectrometers, vibra- 


& Terminal 


time delay relays; 


paper & wet & dry electrolytic 


recorders, testers & 


Minneapolis, 
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Curtin & Co., W. 
Tex. 
Laboratory suppiies 
Cutler-Hammer, 'nc., 315 North 12th St., Milwaukee, 
Wis. 
Electric motor control, safety switches, motor driven 
valve operators, gas caiorimeters, gas mixing & sta- 
bilizing control, resistors 


Daigger & Co., A., 159 W. Kinzie St., Chicago, Ill. 
Laboratory supplies 
Daniel Orifice Fitting Co., 3350 U. P. 
geles, Calif. 
Orifice fittings 
Daven Co., 158 Summit St., Newark, N. J. 
Attenuators, calibrating equipment for electrical in- 
struments & resistors 
Davis & Co., Inc., Dean W., 
cago, Ii] 
Solenoids & 
Davie Emergency Equipment Co., Ine., 45 
St., Newark, 
Inflammable gas alarms 
Davis Regulator Co., 2541 So. Washtenaw Ave., 
Sta., Chicago, Ill. 
Valves 
Dearborn Gage Co., 22038 Beech St., Dearborn, Mich. 
Chromium plated gage blocks 
Defender Automatic Regulator Co., 308 S. 8th St., St. 
Louis, Mo. 
Industrial instruments 
De Jur-Amsco Corp., Shelton, Conn. 
Photoelectric exposure meters, electrical, radio & 
photographic products 
Delmhorst, Wm. J., 90 West St., New York, N. Y. 
Moisture detectors 
Deming Indicator Co., 108 
Ohio 
Test indicators 
Demuth Glass Works, Inc., Wythe Ave. at N. 
St., Brooklyn, N. Y 
Denominator Co., Inc., 261 Broadway, New York 
Group counting machines 
Denver Fire Clay Co., 2301 Blake St., Denver, Colo. 
Specialized industrial control equipment for power 
plant & processing industries, laboratory specialties 
D’Este Co., Julien, 69 A Street, So. Boston, Mass. 
Control valves 
Detecto Scales, Inc. see Jacobs Bros. Co., Inc. 
Detroit Air Meter Co., P. 0. Box 1473, 
Mich. 
Air flowmeters 
Detroit Lubricator Co., 5900 Trumbull Ave., Detroit, 
Mich. 
Automatic controls & equipment for air conditioning 
Detroit Testing Machine Co., Grinnell Ave., Detroit, 
Mich. 
Testing machines 
Deutschmann Corp., Tobe, Canton, Mass. 
Equipment for locating, eliminating, and measuring 
radio noise; electrolytic, paper dielectric & oil type 
capacitors 
Dickson Co., 7428 Woodlawn Ave., Chicago, Ill. 
Furnace controls 
Dietert Co., Harry W., 9330 Roselawn Ave., Detroit, 
Mich. 
Sand testing equipment; immersion pyrometers, mois 
ture testers, accessories for spectrographic labora- 
tories 
Dietzen Co., Eugene, 2425 Sheffield Ave., Chicago. 
Drafting & surveying instruments. 
Dillon & Co., Inc., W. C., 5410 W. Harrison St., 
Chicago, Ill. 
Traction dynamometers, tensile machines, thermom- 
eters 
Distillation Products, 
Rochester, N. Y. 
High vacuum pumps, 
auxiliary equipment 
Doerr Glass Co., Inc., 500 Peach St., Vineland, N. J. 
Dongan Electric Mfg. Co., 2987 Franklin St., Detroit, 
Mich. 
Transformers 
Doolittle Radio, 
Tl 





H., 2019 Franklin Ave., Houston, 


Ave., Los An- 


549 Fulton St., Chi 


transformers 
Halleck 


Pilsen 


Fountain Ave., Dayton, 


11th 


Detroit, 


Inc., 755 Ridge Road West, 


low vapor pressure fluids & 


Inc., 7421 Loomis Blvd., Chicago, 
Frequency monitor 
Dorr-Patterson Engineering 
Detroit, Mich. 
Physical testing machines 
Drafto Co., Cochranton, Pa. 
Drafting machines 
Driftmeter, Inc., 616 Exchange Benk Bldg., Tulsa, 
Okla. 
Oil well instruments 
Dubrovin, Juhn, 2946 N. Kenneth Ave., Chicago, Ill. 
Mercurial vacuum gage, absolute type 
Ducommun Co., M., 580 Fifth Ave., New York, N. Y. 
Coil-spring stopwatches 


Co., 3362 Wight St., 
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Du Mont Labs., Inc., Allen B., 2 Main Ave., Passaic, 
N. J. 

Cathode-ray oscillographs, cathode-ray tubes, asso- 
ciated electronic equipment, television control, studio 
& transmitting equipment 

Duncan Electric Mfg. Co., Lafayette, Ind. 

A-c. & d-c. watthour meters, service & switchboard 

types; portable test meters, appliance meters & in- 

strument transformers 


Dunn, Inc., Struthers, 1321 Arch St., Philadelphia, 
Pa. 
Relays, timing devices, electric counters, thermo- 
Stats 


Durant Manufacturing Co., 1914 N. Buffum St., Mil- 
waukee, Wisc. 
Counting & measuring machines 

Dwyer Mfg. Co., F. W., 565 W. Washington Blvd., 
Chicago, Ill. 
Portable & stationary draft gages, COo indicators & 
combustion testing sets 


Eagle Signal Corp., 202 20th St., Moline, Ill. 
Industrial control devices, traffic signal controllers 
& sign flashers 

Eastern Engineering Co., 45 Fox St., New Haven, Conn. 
Laboratory pumps, stirrers & thermoregulators 

Eastern Science Supply Co., 7-9 High St., Brookline, 
Mass. 

Meteorological instruments 


Eastern Scientific Co., 51 Bassett St., Providence, 


Eastern Specialty Co., 3617 N. 8th St., Philadel- 
phia, Pa. 
Testing equipment for checking & maintenance of 


all types of electricity meters such as watthour 
meters, demand instruments, ete. Special apparatus 
for load survey work. 
Eberbach & Sons, Ann Arbor, 
Laboratory furniture 


Mich. 


Eby, Inc., Hugh H., 4700 Stenton Ave., Philadel- 
phia, Pa. 
Relays & radio parts 

Echo Electrical Manufacturing Co., 17 W. 11 St., 
Covington, Ky. 
Electronic & mechanical timers, time delay relays 


Eclipse Aviation, Div. of Bendix Aviation Corp., Ben- 
diz, N. J. 
Aircraft electrical & mechanical accessories 

Economy Electric Devices Co., 37 West Van Buren 
St., Chicago, Ill. 
Electric meters, watthour & amperehour, for street 
and electric railways and trolley busses 

Edelmann & Co., E., 2332 Logan Blvd., Chicago, III. 
Automotive test instruments 


Edison, Inc., Thomas A., Instrument division, West 
Orange, N. J. 
Sealed-in-glass control devices, including thermo- 


static switches, fire detection thermostats, & timing 
relays. Hermetically sealed thermostatic valves, Spe- 
cial control equipment 

Eimer & Amend, 635 Greenwich St., New York, N. Y. 
Biological & chemical laboratory apparatus & sup- 
plies 

Eitzen Co., Louis C., 17 W. 60 St., New York, 
N. Y. 

Extensometers 


Electric Auto-Lite Co., Chrysler Bldg., New York, 


Pressure & vacuum gages, speedometers, tachometers 
& thermometers 
Electric Controller & Mfg. Co., 2700 East 79th St., 
Cleveland, Ohio 
Electrical controllers 
Electric Heat Control Apparatus Co., 507 Fifth Ave., 
New York, N. Y. 
Laboratory ovens 
Electric Indicator Corp., 
Conn. 
Synchronous motors, position indicators, level con- 
trols, signalling devices 
Electric Sorting Machine Co., 
Grand Rapids, Mich. 
Color analysers 
Electric Speed Indicator Co., 1652 Onondaga, Lake- 


21 Parker Ave., Stamford, 


Michigan ‘Irust Bldg., 


wood, Ohio 
Precision electric tachometers & remote position 
indicators 

Electric Switch Corp., 1409 Union St., Columbus, 
Ind 


Mercury switches 
Electric Tachometer Corp., 
Philadelphia, Pa. 
Speed indicators & recorders, electric & mechanical 
counters 
Electric Valve Mfg. Co., 64 Murray, New York, N. Y. 
Electrically operated valves 
Electrical Coil Winding Co., 2736 Saunders St., Cam- 
den, N. J. 
Magnet & solenoid coils 


358 Spring Garden St., 





Electrical Facilities Inc., 4224 Holden St., Oakians 
Calif. * 


Apparatus for electrical measuring & testir 


# includ. 
ing precision transformers, watthour meter ae 
strument transformer testing equipment rectifie 
apparatus com 

Electrical Research Products Inc. see Western Ble 
tric Co. = 


Electrical Testing Labs., 80th St. & Kast End Aye 
New York, N. Y. ey 
Electrical testing & inspection 


Electrimatic Corp., 2100 Indiana Ave., Chi igo, I} 
Automatic control valves & controls, regulating 
valves. Pressure, temperature & electrical actuation 


Electro-Medical Laboratory, Inc., Holliston, Mass 
Neurological & allied medical instruments & genera] 
electronic apparatus ’ 

Electro Products Laboratories, 549 West Randolph st 
Chicago, Ill. a 
Battery eliminators & rectified A.C. devices 

Electrocon Corp., 6 Varick St., New York, N. Y 
Vibration measuring instruments & equipment for 
dynamic balancing of rotating machines 

Electronic Laboratory, 306 S. Edinburgh Ave., Los 
Angeles, Calif. 

Photo-electric instruments; also photoconductive cel]s 

Electronic Products Co., Geneva, III. 

Electronic devices 

Electronic Research Laboratory, Niles Center, Illinois 
Color analysis apparatus 

Electrons, Inc. of Delaware, 
ark, N. J 
Gas-filled & grid-control rectifier tubes 

Elematic Mfg. Co., 12757 S$. Western Ave., Blue 
Island, I, 

Pyrometers 

Elgin National Watch Co., Eigin, Ill. 
Watches, clocks, aircraft instruments, 
instruments 


127 Sussex Ave., New. 


navigational 


Ellison Draft Gage Co., 214 West Kenzie St., Chi- 
cago, Ill. 
Manometers, draft gages, orsats 


Elshert Mfg. Co., Inc., 910 W. Lake St., Chicago 
I. 


Remote control fractional horsepower motors 
Emby Products Co., Inc., 1804 West Pico Blvd., Li 
Angeles, Calif. 
Self-generating and selenium type photoelectric cell 
Emerson Apparatus Co., 171 Tremont St., Melrose, 
Mass. 
Calorimeters 
Engel, Inc., H. C. M., P. 0. Box 233, Sidney, N. Y 
Small drills, small turned parts, millstones in sap- 
phire and block grinding discs 
Engelhard, Inc., Charles, 233 New Jersey R. R. Ave., 
Newark, N. J. 
Industrial instruments 
Engineering Laboratories, 
Tulsa, Okla. 
Seismic exploration equipment, vibration detectors, 
petroleum engineering devices, signalling equipment 
Eneley Laboratory Inc., 12 Sheffield Ave., Newport, 


Inc., 705 Kennedy Bldg., 


Thermopiles, pyrheliometers & standard cells for both 
industrial & laboratory use 

Ermastat Co., 1825-39 Wylie St., Philadelphia, Pa 
Electric motor overload protectors 

Erwin Co., 0. E., 1274 Augusta Blvd., Chicago, Ill 

Ess Instrument Co., George Washington Bridge Plaza, 
Fort Lee, w. J 
Combustion indicators & recorders, visual & electric 
eye smoke indicators, flame failure alarms, sensi- 
tive relays & special electric eye indicators 

Esterline-Angus Co., Inc., P. 0. Box 596, 
apolis, Ind. 
Graphic recording & contact-making electrical in 
struments, time, speed, condensate purity, pressure 
& vacuum recorders, telemeters & portable current 
transformers 

Etched Products Corp., 39-01 Queens Bivd., Long 
island City, N. Y. 
Dials, scales & panels 

Eureka Manufacturing Co., 144 Britannia St., Taunton, 
Mass. 
Bags, cases & chests for instruments 

Everson Mfg. Co., 214 W. Huron St., Chicage 
Chemical feeders 

Exact Weight Scale Co., 944 West 5th Ave., Colum- 
bus, Ohio 
Over-and-under weight scales & indicators f 
dustrial purposes 


Indiau- 


F 


Faichney Instrument Corp., Watertown, N. Y. 
Laboratory thermometers 

Fairbanks, Morse & Co., 600 So. Michigan Ave 
cago, Tl. 
Scales 

Falstrom Co., Main Ave. & D. L. & W. R. R., 
saic, N. J. 
Steel instrument panels, panel 
cubicles, totally enclosed weather & 
instrument enclosures & steel cabinets 


board assert 
vermin 
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compara | 

ett Co.. Inc., C. M., 209 North Wall St., Spo- 

jane, We 2. 

taboratory supplies 

ser, J. W., 2016 Perrysville Ave., N. S., Pitts- 

wrgh, P 

stronom cal instruments 

ral Too! Corporation, 408 North Leavitt St., Chi- 
, 

~4 ures, dies & special tools 

eral Pneumatic Systems, Inc., 127 N. Dearborn St., 

(hicago, 1 


Abe 

particle size classifiers 

ai Products Corp., 1144 Eddy St., Providence, 
) be 

4a measuring instruments 

eral Telegraph Co., Inc., 200 Mt. Pleasant Ave., 
Newark, N. J. 

gadio transmitting and direction finding equipment, 
ransmitting tubes, field intensity meters, high 
eed engine indicators 

}» and Stemwedel, Inc., 1954 No. Western Ave., 
hicago, Ill. 

Dial type thermometers, barometers, humidity indi- 
ators & allied products, field glasses & binoculars 
jows Gear Shaper Co., Springfield, Vt. 

ear checking machines & involute measuring ma- 
cbines 

al, inc., 3 Main St., Ashland, Mass. 

Industrial thermostats 

yer Co., R. Y., 131 State St., Boston, Mass. 
Precision instruments 

manti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

Electrical instruments 

yris Instrument Cerp., Boonton, N. J. 

laboratory & production testing equipment, radio 
noise & field strength meters & special electrical 
instruments 

lity Machine Co., 3906 Frankfort Ave., Philadel- 
phia, Pa. 

\brasion testers 

Vacuum thermocouples 

1 Electrical Instrument Co., 2432 Grand Con- 
urse, New York, N. Y. 

Electrical instruments 

nk-Roselieve Co., Inc., 109 W. 64th St., New 
York, N. Y 

Thermometers 
cher & Porter Co., 37 County Line Road, Hat- 
boro, Pa. 

Rotameters, sight flow meters, automatic flow con- 
rollers, precision optical cells, precision bore glass 
tubing, & special precision glass apparatus. 
a Corp., 230 East 45 St., New York, 
N.Y. 


ulifie instruments, optical, technical & scientific 
wassware & vorcelain 
sher Governor Co., Marshalltown, lowa 
Motor control valves & regulators 
hher Scientific Co., 711 Forbes St., Pittsburgh, Pa. 
Standard & special equipment & instruments for 
hemical, biological & metallurgical laboratories 
ischhauer & Son, Frank, 89-36 187 Place, Hollis, 
Li. . ¥. 
Instrument makers 
lid Meters, Inc., 44 Wall St., Room 1101, New 
York, N. Y. 
Positive displacement meters, 1/10 to 8 gallons per 
our with gravity pressures 
ed Meter Box Co., Wabash, Indiana 
Water meter testers 
- Motor Company, 3674 Schaefer Rd., Dearborn, 


Johansson gage blocks & accessories such as paral- 
ls, adjustable holders, scribers, straight edges, een- 
tet points, sine bars 


rd - aa Valve Co., 403 Broome St., New York, 


Ri zulating valves 
r eomaing Co., 109 Monroe St., Newark, 


‘ontrol valves 

uboro Co., 46 Neponset Ave., Foxboro, Mass. 
‘ndicating, recording & controlling instruments for 
pressure, temperature, humidity, level & flow 

‘dericks Co., George E., Bethayres, Pa. 

ulass instruments & apparatus 

‘tk Co., Inc., Waynesboro, Pa. 

‘leat valve controls & electric controls, refrigerating 
* alr conditioning machinery 

ne Lustig, Ine., 31 Union Square, New York, 


Thermometers 


is & Sons, Division, Julien P., Bendix Aviation 
Taylor Ave. at Loch Raven Blvd., Towson, 


‘emperature & humidity controls, gas & stoker con- 
‘ols, damper motors, electrical relays, temperature 
& humidity indicators & recorders, psychrometers, 
| Taft gages, anemometers, CO2 analyzers 

Pes, Inc. R., 39 West 60th St., New York, N. Y. 
Selentific instruments 
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Fuller Co., 110 Bridge St., Catasauqua, Pa. 
Bulk material level controllers 

Fulton Sylphon Co., Knoxville, Tenn. 
Temperature & pressure regulators, sylphon bellows; 
thermostat assemblies; diesel controls; automobile 
thermostats; air conditioning controls 

Furnas Electric Co., 811 South 72nd St., West Allis, 
Wis. 
Pressure controls 


Gaertner Scientific Corp., 1201 Wrightwood Ave., Chi- 
cago, Ill. 
Measuring instruments including toolmaker micro- 
scopes, micrometer slides, micrometer microscopes, 
comparators, interferometers, spherometers, micro- 
scopes & telescopes for observation & inspection; 
time recording devices including chronographs & 
special devices; dividing machines for engraving linear 
& circular scales; goniometers; spectroscopic equip- 
ment & accessories 

Gas Appliance Specialties Co., 57th St., bet. Northern 
Blvd. & 32nd Ave., Woodside, New York, N. Y. 
Gas regulators 

Gauthier, Donat A., 7408 Poe Ave., Detroit, Mich. 
Gasoline measuring devices & automobile service sta- 
tion testers 

Geler & Bluhm Inc., 607 River St., Troy, N. Y. 
Mechanical devices & spirit level vials 

Genales, Andrew, 29 Second Ave., Nyack, N. Y. 
Toolroom test indicators 

General Biological Supply House, Inc., 761 East 69th 
Pl., Chicago, Ill. 
Biological laboratory supplies 

General Combustion Corp., 2218 W. Lake St., Chi- 
cago, Ill 
Combustion equipment 

— Controls Co., 1370 Harrison, San Francisce, 

if. 


Control valves 

General Electric Co., 1 River Rd., Schenectady, N. Y. 
Electrical instruments & meters 

General gg Co., Lamp Dept., Nela Park, Cleve- 

x io 

Lighting sources 

General Electric X-Ray Corp., 2012 Jackson Blvd., 
Chicago, d 
Medical, dental & industrial X-ray apparatus, ac- 
cessories & suppliers 

General Engg. & Model Works, 421 N. Braddock 
Ave., Pittsburgh, Pa. 
Gages & precision measuring instruments for check- 
ing threaded tubular products 


General Luminescent Corp., 638 Federal St., Chicago, 


lil. 

Luminous paint, fluorescent dials & pointers, radio- 
active dials & pointers, phosphorescent dials & 
pointers 


General Physical Laboratory, 509 Fifth Ave., New 
York, N. Y. 
Special light sources 

General Radio Co., 30 State St., Cambridge, Mass. 
Radio & electrical measuring instruments for lab- 
oratory & industrial use: stroboscopes, noise meas- 
uring equipment, measuring & test equipment for 
electrical communication systems 

General Regulator Corp., 165 Broadway, New York, 
N. Y 


Combustion, draft, liquid level & pressure controls 

General Sales & Products Corp., 45 Mohawk St., 
Cohoes, N. Y 
Shut-off valves 

General Scientific Corp., 4829 So. Kedzie Ave., Chi- 
cago, Ill. 
Lenses & photoelectric cells 

General Television Corp., 70 Brookline Ave., Boston, 
Mass. 
Ionization vacuum gages 

Geophysical instrument Co., 1315 Half St., S. E., 
Washington, D. C 
Instruments & accessories for prospecting for oil, 
minerals, water, bedrock; also equipment for making 
measurements in wells 

Gilmore, E. R., Box 5718, Homewood Sta., Pitts- 


Gas leak stethoseopes 

Gilmore Drug Co., W. J., 422 Blvd. of Allies, Pitts- 
burgh, Pa. 
Laboratory supplies 

Gisholt Machine Co., Madison, Wis. 
Static & dynamic balancing machines 

Glass Engraving Co., 3604-3606 Park Ave., New 
York, N. Y. 
Glass engraving 

Gleason-Avery, Inc., 27 Clark, Auburn, N. Y. 
Furnace controls 

Globe Industries, Inc., 125 Sunrise Place, Dayton, 0. 
Aircraft instrument testing equipment, aircraft in- 
terval timing instruments, aircraft photo equipment, 
automatic control instruments 


Globe Phone Mfg. Corp., Reading, Mass. 
Pipe locating equipment, leaky valve locators, hear- 
ing aids, secret phone or listening equipment for 
government investigating agencies 

Globe Tool & Engg. Co., 410 Davis Ave., Dayton, 
Ohio 
Dynamic balancing equipment 

Glogau & Co., 1632 Rand McNally Bldg., Chicago, 
lil. 
Calipers 

G-M Laboratories, Inc., 4326 N. Knox, Chicago, Ill. 
Photoelectric cells, photoelectric relays, slide wire 
rheostats, galvanometers, laboratory stands & clamps 

G. M. Manufacturing Co., 248 Lafayette St., New 
i: | 2 
Thermometers, hydrometers, psychrometers, hygrom- 
eters 

Goerz American Optical Co., C. P., 
St., New York, N. Y. 
Photographic lenses, optical prisms & flats, and 
other optical units to specification 

Goetze Niemer Co., 808 Francis St., St. Joseph, Mo. 
Laboratory supply house 

Gogan Machine Corp., 1440 E. 55 St., Cleveland, 
Obio 
Automatic hardness testers 

Goldak Co., 1031 S. Broadway, Los Angeles, Calif. 
Surveying instruments, pipe locators, leak detectors 

Goodrich Co., B. F., 450 South Main St., Akron, 
Ohio 
Vibration absorbers 

Gordon Co., Claud S., 3000 S. Wallace St., Chicage, 
Wi. 
High temperature equipment accessories, such as 
thermocouples, thermocouple wire, lead wire, in- 
sulators 

Gorrell & Gorrell, Chicago Heights, III. 
Equipment for biological & psychological work 

Gotham Instrument Co., 149 Wooster St., New York, 
N. Y. 


317 East 34th 


Indicating, dial & recording thermometers 
Gotham Scientific Co., 106 Water St., New York, 


i. ee 
Laboratory supplies 

Gow-Mac Instrument Co., 22 Lawrence St., Newark, 
N. J. 
Thermal conductivity gas analyzers & gas analysis 
cells 

Graver Tank & Mfg. Co., Inc., East Chicago, Ind. 
Automatic proportioning feeders 

Gray Instrument Co., 64% W. Johnson 8t., Philadel- 

ja, Pa. 

Scientific instruments 

Green, Henry J., 1191 Bedford Ave., Brooklyn, N. Y. 
Meteorological instruments 

Greene Bros., Inc., 1810 Griffin St., Dallas, Texas 
Laboratory Supplies 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Machine shop gages 

Greiner, inc., Emil, 55 Vandam St., New York, N. Y. 
Laboratory Supplies 

Griebel Co., E., 8 Wayne St., Carbondale, Pa 
Thermometers, hydrometers, chemical & laboratory 
glassware 

Griner Co., A. 
Mo. 
Laboratory supplies 

Grove Regulator Co., 1729 Poplar St., Oakland, Calif. 
Pump governors, pressure reducing & back pressure 
regulators for gas or liquid pressures to 6000 Ibs. 

Guardian Electric Mfg. Co., 1621 W. Walnut St., 
Chicago, Ill. 
A-c. and d-c. relays 

Gump Co., B. F., 435 S. 
Scales 

Gurley, W. & L. E., 514 Fulton St., Troy, “FT 
Surveying & allied engineering instruments, paper 
testing & aeronautical navigation instruments & 
standard weights & measures 


Hagan Corp., 600 Bowman Bldg., Pittsburgh, Pa. 
Combustion control equipment 

Haines Gauge Co., 119 South 4th St., Philadelphia, 
Pa. 
Dial micrometer gage 

Hankscraft Co., 1007 E. Washington Ave., Madison, 
Wis. 


J., 417 East 13th St., Kansas City, 


inton St., Chicago, Il 


Timers 

Halldorson Co., 4500 Ravenswood Ave., 
Laboratory transformers 

Halliburton 9il Well Cementing Co., Duncan, Okla. 
Oil well surveying instruments 

Hamilton Mfg. Co., Two Rivers, Wis. 
Laboratory furniture 

Hanlon-Waters, Inc., Box 1559, Tulsa, Okla. 
Pressure & level controls, time cycle controllers 

Hannifin Mfg. Co., 621 So. Kolmer Ave., Chicago, Ill. 
Valve operating devices 

Hanovia Chemical & Mfg. Co., 90 Chestnut 8t., New- 
ark, N. J. 
Quartz mercury are lamps 

Hardwick, Hindle, Inc., 40 Hermon St., Newark, N. J. 
Resistors 


Chicago, Ill. 
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aw — as Co., 110 Bartholomew Ave., Hart- 
ord, Conn 
Thermostats, remote control switches, magnetic re- 
lays, heater switches, motor control switches, mer- 
cury tube relays 
Hart Mfg. Co., R. E., 
Mich. 
Production counters 
Hart 7. Gauges, 
York, N. 
Kaydel sania gages. 
Hasler-Tel Co., 30 Vesey St., New York, N. Y. 
Speed indicators, portable, chronometric 
Hathaway Instrument Co., 1315 $. Clarkson St., 
Denver, Colo. 
Instruments & apparatus for electrical & mechan- 
ical measurements & control. 


416 Ward Bidg., Battle Creek, 


Inc., 126 Liberty St., New 


Hausser & Son, C. A., 6040 Belfield Ave., Philadel- 
phia, Pa. 

Hayes Scientific Appliances, 202 N. Broadway, Ur- 
bana, Ill. 


Scientific instruments 

Mays Corp., P. 0. Box 299, Michigan City, ind. 
Combustion instruments & automatic combustion 
controls 

Hayward, H. N., 612 W. Oregon St., 
Tachometer Testers 

H-B Electric Co., 6122 N. 21 St., 
phia, Pa. 
Mercury tube relays 

H-B Instrument Co., Inc., 2501 N. Broad St., Phil- 
adelphia, Pa. 
Thermometers & hydrometers, remote control equip- 
ment 

HD Electric Co., 100 W. Monroe &t., 
Spiit core ammeters 


Urbana, Ill. 
Philadelphia, Pa. 


Chicago, Ill. 


Hebler Co., W. 0., Central at Long Ave., Hillside, 
ma a 
Electrical gas analyzers 

Heil Corporation, 216 8. 4 St., St. Louis, Mo. 


Laboratory Supplies 
Helland Research Corp., 700 Club Bidg., Denver, Colo. 
Geophysical instruments, photoflash synchronizers, 
gas detectors, oscillographs, strain gages, vibration 
detectors, recording cameras & industrial instru- 
ments 
-~ Bourdon Tube Co., 275 Noble Ave., Bridgeport, 
onn. 
Bourdon tube devices 
—s Inc., 3718 Northern Blvd., Leng Island City, 
Scientific instruments, 
supplies 
Henderson & Co., 
Pyrometrie cones 
Henschel & Co., Inc., John, 105 EB. 29th St., New 
York, N. Y. 
Drawing instruments 
Henszey Co., Watertown, Wis. 
Feed water meters, flow indicators continuous blow- 
down, heat exchangers and boiler feed regulators. 
~~ meters and flow indicators for corrosive chem- 
eis 
Herkimer Tool & Model Works, 119 George St., Her- 
kimer, N. Y. 
Sine bars & gaging fixtures 
Heusser Instrument Mfg. Co., 
St., Salt Lake City, Utah 
Analytical balances 
Hewlett-Packard Co., 
California. 
Electronic equipment 
Heyman Co., 157 Chambers St., New York, N. Y. 
Inspection Instruments 
H & H Thermostats, Inc., 
York, N. Y. 
Thermostatic devices 
Hickok Electrical Instrument Co., 10514 Dupont Ave., 
Cleveland, Ohio 
Electric indicating instruments 
Hodgman Rubber Co., Framingham, Mass. 
Plastic tubing & fittings 
Hoffman Co., S. 0., 835 Howard St., 
Calif. 
Rolormeters 
Hoke, Inc., 
Regulators 


laboratory & bacteriological 
H. B., East Liverpool, Ohio 


134 West Second South 


481 Page Mill Road, Palo Alto, 


270 Lafayette St., New 


San Francisco, 


585 Eagle Ave., New York, N. Y. 


Holtzer-Cabot Electric Co., 125 Amory St., Boston, 
Mass. 
Fractional Horsepower Motors 

Hopp Press, Inc., 460 W. 34 St., New York, N. Y. 


Nameplates, dial faces, scales, instruction plates 
Hoskins Mfg. Co., 4445 Lawton Ave., Detroit, Mich. 
Thermo-couples, heating elements, pyrometers & elec- 
tric furnaces 
Howard Clock Products, Inc., 
tham, Mass. 
Observatory & seismological clocks. 
Howe & French, Inc., 99 Broad St., 
Laboratory supplies 
Howe Scale Co., Rutland, Vt. 
Scales 
Humboldt Mfg. Co., 
Ill 


256 Charles St., Wal- 


Boston, Mass. 


2014 N. Whipple St., Chicago, 


Cement & concrete testers 
Hunt & Son, C. B., Salem, Ohio 
Valves & valve operating devices. 
Hydraulic Controls, Inc., 122 Michigan Ave., Chi- 
cago, Tl. 
Hydraulic control systems 
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Hydraulic Press Co., Mount Gilead, Ohio 
Pressure controls 

Hy Ef Electrical Products Mfg. Co., 1515 West Pico, 
Los Angeles, Calif. 
Automobile service station instruments 


Ideal Commutator Dresser Co., 
Sycamore, Ill. 
Insulation testers & revolution counters 

Illinois Engineering Co., Racine Ave. & 20th PI., 
Chicago, Ill. 
Regulating valves 

Illinois Tool Works, 2501 N. Keeler Ave., Chicago, 
tl 


1420 Park Ave., 


Iilinels Testing Laboratories, Inc., 142 West Hubbard 
St., Chicago, Ill. 
Indicating pyrometers, resistance thermometers, py- 
rometer controllers, air velocity meters, metal de- 
tectors. 

Impact Register Co., 315 So. Neil St., Champaign, 
i. 
Instruments for determining and recording impacts 
received by railroad cars and riding qualities of 
railroad cars, automobiles 

Improved Gauge Mfg. Co., 101-105 Canal St., Syra- 
cuse, N 
Bourdon gages 

Indicating Calipers Corp., 506 East 19th St., New 
York, N. Y. 
Indicating calipers 

Industrial Engineering Corp., Evansville, Ind. 
Relays 

Industrial Filter & Pump Mfg. Co., 3017 W. Carroll 
Ave., Chicago, Ill. 
Salt spray testers 

Industrial Instruments, Inc., 156 Culver Ave., 
City, N. J. 

Electrical measuring & test equipment 
Industrial-Scientific Supply Co., 828% Monroe St., 
Fort Worth, Texas 
Laboratory Supplies 
Industrial Timer Corp., 

N. J 


Jersey 


101 Edison Place, Newark, 
Industrial Timers, motor driven, with automatic 
reset. Controllers, signals, testing equipment for 
electrical parts (operation or life test) 

Industrial X-Ray Co., 1613 Second Ave., 
Wash. 

X-Ray equipment & X-ray inspection service 

Industro-Scientific Co., 340 So. Camac St., Philadel- 
phia, Pa. 

Valentine refractometers & PQ viscosimeters 

Inferno Co., Box 1138, Shreveport, La. 
Combustion instruments 

Instrument Resistors, Inc., 25 Amity St., 
N. J. 

Instrument resistors 

Instrument Specialties Co., Inc., 379 Main St., 
Falls, N. J. 

Precision micrometer 

International Business Machines Corp., 
Ave., New York, N. Y. 

Scales & time instruments 


Seattle, 


Sengac, 


Little 


590 Madison 


International Equipment Co., 352 Western Ave., 
Brighton, Boston, Mass. 
Analytical centifuges 

Infileo Inc., 325 W. 25th Place, Chicago, I! 


Hydraulic measurement & control & chemical feed- 
ing & proportioning. 
International Register Co., 2620 W. 
Chicago, Ill. 
Coin meters—timers for electric ranges & gas ovens. 
international Resistance Co., 401 N. Broad St., Phila- 
delphia, Pa. 
Metallized & wirewound fixed & variabie resistors 
including high voltage & high frequency types. 


J 


Jackson Electrical Instrument Co., 129 Wayne Ave., 
Dayton, Ohio 
Radio testing equipment 

Jacobs Bros. Co. Inc., 1 Main St., 
Scales 

Jaeger Watch Co., Inc., 304 East 45th St., New 
York, N. Y. 
Automobile clocks, timepieces for aviation and 
marine, chronometric tachometers & true airspeed 
indicators 

Jardur Import Co., 21 W. 19th St., 
Chronographs & stop-watches 

Jarrell-Ash Co., 165 Newbury St., Boston, Mass. 
Representatives for Adam Hilger, Ltd., manufac- 
turers of optical instruments 

J B L Instrument Co., 228 Hazelwood Ave., Alden, 
Pa. Clifton P. 0. 
Rotary instrument switches, transformer tapping, 
railway signal gear, decade resistance boxes 


Wash. Bilvd., 


Brooklyn, N. Y. 


New York, N. Y. 





-— Instruments, Inc., 441 Chapel St., New 4 

onn. 
Electrical measuring & controlling inst uments: 
rometers, thermocouples, selector switches, Do 
tiometers, resistance thermometers, la oratory 
struments 

Jeffrey Mfg. Co., Columbus, Ohio 
Weighting, feeding, batching & proporti: ning eq 
ment 

Jenkins Bros., 80 White St., 
Regulating valves 


Jewett Refrigerator Co., 
N. Y¥ 


New York, N. y, 


226 Letchworth St., Bur, 


High altitude test & calibration chambers 
Johnson Service Co., 507 E. Michigan St., 
Wisc. 
Automatic temperature & humidity control for be 
ing, cooling, ventilating, air conditioning & ing 
trial processes 
Johnson-Williams, Ltd., Box 8, Palo Alto, Calif. 
Combustible gas indicators & alarm systems, p 
table & continuous, including accessories 
Johnston Manufacturing Co., 2823 E. Hennepin Ay 
Minneapolis, Minn. 
Furnace controls 
Jones & Lamson Machine Co., 
Sts., Springfield, Vt. 
Optical comparators 
Jones Motrola Sales Co., 432 Fairfield Ave., § 
ford, Conn. 
Tachometers, speed indicators & speedometers 


Jorgan Co., 65 Atlantic Ave., Rochester, N. Y. 
Judson Governor Co., 38 Browns Race, Rochest 
a ee 


Milwau 


Governors 


Kansas City Laboratory Supply Co., 
St., Kansas City, Mo. 
Laboratory supplies 

Karp Metal Products Co., Inc., 129 - 30th St., 
lyn, N.Y. 
Instrument panels 

Kauffman-Lattimer Co., 
Ohio 
Laboratory Supplies 

Keller Mfg. Co., G. P., 
Monica, Calif. 
Balances & weights of precision 

Kelley-Koett Mfg. Co. Inc., Covington, Ky. 
X-Ray apparatus 

Kellogg Switchboard & Supply Co., 
Chicago, 

Relays 

Kenyon Instrument Co., Inc., 1345 New York A 
Huntington, L. I., N. Y. 

Airport & marine ‘instruments 

Kern Co., 136 Liberty St., New York, N. Y 
Surveying & astronomical. instruments 

Kessler Co., Walter H., 128 Water St., 


1434 Wyando' 


263 N. Front St., Columb 


New Yoo 


Thermometers and hydrometers 
Kester Solder Co., 4216 Wrightwood Ave., Chicas 
i. 
Cored solders 
Keuffel & Esser Co., Adams & Third Sts., Hobok 
Surveying instruments : 
Kewaunee Mfg. Co., End of So. Center St., Adri 
Mich. 
Laboratory furniture 
Kieley & Mueller, Inc., 2013-2033—43 St., No 
Bergen, J. 
Pressure regulating & flow control devices 
Kimball Co., W. W., 420 Kimball Bldg., Chicag 
Tl 


Laboratory furniture 
Kimble Glass Co., Vineland, N. J. 
Glass apparatus, glass tubing, thermometers, hydrod 
eters 
King, Andrew, 521 Broad Acres Road, Narberth, P 
Portable Brinell Hardness Tester 
King Engineering Corporation, 942 Gordon Ave., A 
Arbor, Mich. 
Liquid level indicators, distant reading ; 
Kirk & Blum Manufacturing Co., 2838 5% Gro 
Ave., Cincinnati, 0. 
Instrument panels and sheet metal assem! 


Klett Mfg. Co., 179 E. 87th St., New Y N 
Colorimeters a 
Klingerit, Inc., 16 Hudson St., New York, N. ¥ 


Liquid level gages 
Klipfel Mfg. Co., 2641 W. Harrison St., Chicaco, I 

Regulating valves : 
Knickerbocker Development Corp., 116 ! s 

Belleville, N. J. 

Automatic testing apparatus, electrical in 


stroboscopes ad 
Knopf, Paul, 43 Ave. & 37 St., Long Is = 
ee 
Registering instruments for vehicles 
Knowles Scale Works, Lowell, Mass. 
Platform, counter & beam scales 


Koch & Co., F. A., 72 Spring St., New Y: 


N 
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Kold- old Mfg. Co., 424 N. Grand Ave., Lansing, 
Lu 


Hic altitude test & calibration chambers 

Kole’ & Co., 138 Fulton St., New York, N. Y. 
Su ving instruments 

Kollmcrgen Optical Co., 767 Wythe Ave., Brooklyn, 
N. 


Ast nomical & optical instruments 

Kollsman Instrument Div., Square D Co., 8008 - 45th 
Ave., Elmhurst, Long Island, N. Y. 
Precision instruments for aircraft 

Kron ©o., Bridgeport, Conn. 
Seaics 

Krouse Testing Machine Co,, 101 E. Dominion Blvd., 
Columbus, Ohio 
Fatigue testing machines 

Kuner Co., Max, 804 First Ave., Seattle, Wash. 
Nautical instruments 

Kurman Electric Co., Inc., 30-30 Northern Bivd., 
Long Island City, New York 
Relays, electrical test equipment, hearing devices 


L 


4. B. Corp., P. 0. Box 162, Summit, N. J. 

Special instruments 

Laboratory Construction Co., 
Kansas City, Mo. 
Laboratory furniture & apparatus 

Laboratory Equipment Corp., 720 E. Main St., Ben- 
ton Harbor, Mich. 

Carbon & sulphur determinators 

Laboratory Furniture Co., Inc., 37-18 Northern Blvd., 
Long Island City, N. Y. 

Laboratory furniture 

Laboratory Materials Co., 7319 Vincennes Ave., Chi- 
eago, Ill 

Laboratory supplies 

Laboratory Specialties, 
Wabash, Ind. 
Mirrors—front surfaces & aluminized; Monochromatic 
light sources, Black light apparatus, Diffraction 
gratings, Spectroscopes, Fluorescent & phosphor- 
escent materials 

Lackner Co., Lackner Bidg., Cincinnati, 0. 
Aviation instruments 

Lambert Meter Co., Inc., Plainfield, N. J. 

Gas meters 

7 & Mann Co., 260 N. Woods St., Chicago, 


1113-15 Holmes &t., 


Inc., 130 S. Wabash St., 


Flow regulators & valves 

LaMotte Chemical Products Co., 
Baltimore, Md. 
Hydrogen ion apparatus 

Lampkin Laboratories, Bradenton, Fla. 
Radio-frequency meters 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y. 
Electric integrating meters; indicating & graphic de- 
mand meters for KW, KVA, reactive; prepayment 
meters; totalizing & remote; time switches; motor 
wound escapement or synchronous motor types with 
astronomic dials; miniature ball bearings 

Lane Wells Co., 5610 So. Soto St., Los Angeles, Calif. 
Oil well testing instruments 

Lantz-Phelps Corp., 420 Linden Ave., Dayton, Ohio 
Automotive test instruments 

La Pine & Co., Arthur S., 114 W. Hubbard St., Cni- 
cago, Ill. 
Laboratory supplies 

Lavoie Laboratories, Morganville, N. J. 
Ultra high frequency precision frequency meter 

7 & Hill, Inc., 142 Main Ave., Watertown, 


McCormick Bldg., 


Gages & gaging fixtures 
ss aad Co., 5915 Avalon Blvd., Los Angeles, 
alif. 


Relays 

Lear Avia, Inc., Piqua, Ohio 
Aircraft controls, aircraft communication equipment, 
transmitters, receivers, & direction finders 

— ~~ Co., 4970 Stenton Ave., Philadel- 

a, e 

Electricat measuring instruments for both laboratory 
& plant. For laboratory: bridges, galvanometers, po- 
tentiometers, photometric equipment, test sets & 
Standards. For plant: indicators, recorders & con- 
trollers for chemical concentration, CO:, current, 
electrolytic conductivity, frequency, gas analysis, 
humidity, Kw, Rkva, light, electrical load, pH, 
pressure, pyrometry, radiation, smoke density, speed, 
temperature, voltage. Speedomax Recorders, Centri- 
max Flowmeters & Metermax Combustion control 
Systems 

Leitz, Ine., E., 730 Fifth Ave., New York, N. Y. 
Optical instruments 

— Instrument Co., 2010 Chancellor St., Philadel- 

phia, Pa. 
Optical and technical instruments 

Leslie Co., Lyndhurst, N. J. 

Pressure reducing valves, pump governors, tempera- 

ture regulators 






When Comorrow Comes 


LONG before Pearl Harbor, our plant and personnel were 
largely engaged in the production of optical instruments and 


elements for our armed forces. 


Tomorrow, when victory is won, a part of our facilities will be 
available for the manufacture of peacetime products. A quarter- 
century of rigid adherence to the finest traditions of lens making 
will be re-dedicated to the fashioning of optical devices for 


safer and better living. 


Today, we invite correspondence from individuals or organi- 
zations interested in the development of optical instruments or 


equipment for postwar business. 


a 





We are proud of the wholehearted 
devotion of our employees toward 
common objective — victory — 
through the production of precise 
scientific equipment. 


KOLLMORGEN OPTICAL CORPORATION 


4 Franklin Avenue 


| 


iene 


Leupold & Stevens Instruments, 4445 N. E. Gilson 
St., Portland, Ore. 
Recorders & indicators, for irrigation, power, water- 
works, sewerage. Equipment for hydraulic laborator- 
ies. Snow-rain recorders, hydrographic accessories, 
transits, levels 

Lewis Engineering Co., 52 Rubber Ave., Naugatuck, 
Conn. 
Portable pyrometers, potentiometers, resistance ther- 
mometers & other electrical temperature measuring 
devices 

Lewyt Metal Products, 60 Broadway, Brooklyn, N. Y. 
Instrument housings 

Lincoln Meter Co., Springfield, Ill. 
Thermal ampere demand & watt demand meters, in- 
dicating & graphic 

Lincoln Park Tool & Gage Co., Lincoln Park, Mich. 
Precision inspection equipment 

Lindberg Engineering Co., 2450 W. Hubbard St., 
Chicago, Ill. 
Electric power input controls 

Link Engineering & Mfg. Co., 1054 W. Baltimore Ave., 
Detroit, Mich. 
Spring testers 

Lipman Engineering Co., 415 Van Braam St., Pitts- 
burgh, Pa. 
Photoelectric counters 

Liquidometer Corp., 36-16 Skillman Ave., Long Island 
City, N. Y. 
Liquid level gages 

Littelfuse, Inc., El Monte, Calif. 
Low range precision fuses & fuse mountings 

Lord Mfg. Co., 1635 W. 12 St., Erie, Pa. 
Bonded rubber vibration isolation mountings & 
flexible couplings for practical horsepower motors 

L & R Manufacturing Co., 54 Clinton St., Newark, 
N. J. 
Instrument cleaning machines & cleaning & rinsing 
solutions 

Luers, J. Milton, 12 Pine St., Mt. Clemens, Mich. 
Timers 

Lufkin Rule Co., Saginaw, Mich. 
Precision tools & measuring tapes 

Lumenite Electric Co., 37 West Van Buren St., Chi- 
cago, Ill. 
Photoelectric controls 

Lundquist Tool & Mfg. Co., 57 Jackson St., Wor- 
cester, Mass. 
Ammeters 

Lux Clock Mfg. Co., Inc., 95 Johnson St., Waterbury, 
Conn. 
Automatic timers & clock mechanisms 


Please mention THE 1948 INSTRUMENTS INDEX 


when writing. 


Brooklyn, N. Y. 


Macbeth Daylighting Corp., 227 West 17th St., New 
York, N. Y. 
Daylight Lamps for titration & color matching 


— & Son, E., 220 East 23rd St., New York, 
N 


Laboratory apparatus & supplies 
Magnaflux Corp., 5908 Northwest Highway, Chicago, 
Ill. 


Magnetic inspection equipment 

Magnatrol Valve Corp., 52 Beekman St., New York, 
R xe 
Valves 

Magnavox Co., Inc., Fort Wayne, Indiana 
Electrolytic capacitors 

Magnetic Analysis Corp., 42-44 12th St., Long Island 
City, N. Y. 
Magnetic inspectors for uniform cross-sectional steel 

Magnetic Gauge Co., 60 E. Bartges St., Akron, Ohio 
Continuous gages, sheet & strip 

Mahady Co., E. P., 857 Boylston St., Boston, Mass. 
Laboratory apparatus 

Mahoney, James A., 140 West 42nd St., New York, 
| 


Products of glass 


Mallory & Co., Inc., P. R., Indianapolis, Ind 
Capacitors, relays & switches 


Manning, Maxwell & Moore, Inc., Bridgeport, Conn. 
Thermometers, glass, dial & recording; controllo- 
graphs; indicating & recording controllers; dia- 
phragm motor valves; tachometers, barometers; & 
hygrometers 

Marine Compass Co., Pembroke, Mass 
Marine instruments 

Maris Co., John M., 528 Arch St., Philadelphia, Pa. 
Laboratory apparatus 


Marsh Corp., Jas. P., 2073 Southport Ave., Chicago, 
Indicating gages, recording gages, dial thermom- 
eters, recording thermometers, refrigeration service 
instruments, temperature controlling systems, valves 
for heating systems 

Marshall Co., C. & E., 1445 West Jackson Bivd., 
Chicago, Il. 

Manufacturers & distributors of jewelers, 
makers & engravers supplies 


watch- 
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Mass. 

Time study instruments 

Martindale Electric Co., Box 2669, Lakewood Branch, 
Cleveland, Ohio 

Insulation testers 


Martin-Decker Corp., 3431 Cherry Ave., Long Beach, 


Calif 
Torque gages & pull rod dynamometers 
Mason-Nellan Regulator Co., 1190 Adams St., Bos- 
ton, Mass, 
Industrial control equipment for pressure tempera- 
ture, flow, liquid level, combustion & ratio: dia- 
phragm control valves; pressure & vacuum fregu- 
lators; level controllers; pump speed governors; pump 
pressure regulators; pipe strainers 
ee Mfg. Co., 1901 S. Western Ave., Chicago, 
i. 


Manual & automatic controls for air, oil gas, steam, 
chemicals, pure food, acid & alkali 

McCord Radiator & Mfg. Co., 2585 EB. Grand Ave., 
Detroit, Mich. 
Liquid meters for low flows 

McCorkle Co., D. H., 6th & Bancroft Way, Berkeley, 
Calif. 
Thermostats & electric gas valves 

McDonnell & Miller, Room 1316, Wrigley Bldg., Chi- 
cago, 
Boiler controls 

McDonnell Odometer Co., 3501 So. Kedzie Ave., 
Chicago, Ill. 
Counters 

McFarlin Co., 29 West Marion Ave., Youngstown, 
Ohie 
Leak detectors 

McKesson-Doster-Northington Co., 1706 First Ave., 
Birmingham, Ala. 
Laboratory supplies 

McNab of Bridgeport, Inec., Bridgeport, Conn. 
Marine appliances, torsionmeters, salinity indicators, 
revolution counters 

MeNeill Engineering Equipment Co., T. W., 4057 
West Van Buren St., Chicago, Ill. 
Smoke alarms 

Measurements Corp., Boonton, N. J. 
Radio Frequency Testing & Measuring Devices 

Mellophone Corp., 714 University Ave., Rochester, 
i Be 


PY 


Rectifiers 


Merce Nordstrom Valve Co., 400 Lexington Ave., 
Pittsburgh, Pa. 
Control valves & valve position indicators 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 
Automatic controls for heating, refrigeration, air 
conditioning, & various industrial applications 
Mercon Regulator Co., 2357 N. 29th St., Milwau- 
kee, Wisc. 
Power plant specialties in regulation of pressure, 
level, rate of flow, proportioning & temperature 
Merilam Co., 1955 W. 112th St., Cleveland, Ohio 
Manometers, draft gages, indicating flow meters for 
steam, oil, gas, air, water, tank liquid level gages 
Merkle-Korff Gear Co., 214 North Morgan St., Chi- 
cago, tll 
Motorized speed reducers: induction, synchronous, re- 
versing, d-c., universal motors 


Merrick Seale Mfg. Co., Autumn St., Passaic, N. J. 
Automatic continuous weighing machines 

Merritt Engg. & Sales Co., Ime., 120 So. Niagara 
St., Lockport, N. Y. 
Consistency controls 

Metron Instrument Co., 432 Lincoln St., Denver, Colo. 
High frequency amplifiers, electric instruments, oscil- 
lators, radio remote control systems 

Metals Research Apparatus, Inc., 
Pittsburgh, Pa. 
Industrial instruments & apparatus 


Meter Devices Co., 1001 Prospect Ave., S. W., 
Canton, Ohio 
Electrical test devices 


Metzger & Son, F. F., 2600 N. 6 St., Philadelphia, 
Pa. 
Extensometers 


Meyer, Max, 76 Willoughby St., Brooklyn, N. Y. 
Laboratory apparatus 


Meyer Governor Co., 284 Baker Bldg., Minneapolis, 
Minn. 
Long-distance recording, indicating, and contact- 
making instruments; gage pulsation protectors 


Meylan, A. R. & J. E., 264 West 40th &t., 
New York, N. Y. 
Stop watches 


M-G Gage Co., 107 Franklin St., Syracuse, N. Y. 
Snap gages 

Mico Instrument Co., 10 Arrow St., Cambridge, Mass. 
Precision devices in industrial & scientific fields 

Microchemical Service, 30 Van Zandt Ave., Douglas- 
ton, N. Y. 
Microchemical laboratory apparatus 

Microstat Corp., P. 0. Box 126, Norwalk, Conn. 


Photographic equipment for use in microfilming 
industry 


Corliss Station, 


I-114 


Marston Co., C. A., 506 Washington St., Braintree, 


Micro Switch Corp., Spring St., Freeport, Ilinels 
Snap action switches 

Mid-West Dynamometer & Engg. Co., Western Ave., 
at 60 St., Chicago, Ill. 
Dynamometers 

Millen Mfg. Co., James, 150 Exchange St., Malden, 
Mass 


Radio test instruments 

Miller Co., B. F., P. 0. Box 455, Trenton, N. J. 
Electrical testing devices 

Miller Corp., Wm., 362 W. Colorado St., Pasadena, 
Calif. 
Machine shop gages 

Millers Falls Co., Greenfield, Mass. 
Machine shop gages 

Million Radio & Television, 685 West Ohio St., Chi- 
cago, Ill. 
Radio & allied testing instruments 

Milwaukee Gas Specialty Co., 2025 W. 
Milwaukee, Wis. 
Valves, fittings & safety shut-offs for gas fired 
equipment 

— Electric Co., 25 N. Peoria St., Chicago, 


Clybourn, 


Potential detectors 
Mine Safety Appliances Co., Braddock, Thomas and 
Meade Sts., Pittsburgh, Pa. 
Instruments for the detection, analysis & recording 
of toxic and combustible gases; instruments for 
sampling, counting & measuring dust particles 
Mine & Smelter Supply Co., 1422-17th St., Denver, 
Colo. 
Industrial equipment & supplies 
Minneapolis Elec. & Construction Co., 80 South 12th 
St., Minneapolis, Minn. 
Wire length measuring machines 
Minneaapolis-Honeywell Reg. Co., 2727-4 Ave., S. 
Minneapolis, Minn. 
Heating, ventilating and air conditioning control 
equipment; thermostats; safety controls; motor and 
diaphragm operated valves; relays; furnace controllers 
Mobile Refrigeration, Inc., 630 Fifth Ave., New York, 
a. Y¥, 
High altitude test & calibration chambers 
Moeller Instrument Co., 132nd St. & 89th Ave., 
Richmond Hill, N. Y. 
Thermometers, hydrometers, etc. 
Moist-0-Meter, Inc., Board of Trade Bldg., Kansas 
City, Mo. 
Moisture testers 
Moisture Register Co., 5117 Kinsie, Los Angeles, 
Calif. 
Moisture testing instruments & devices 
Moline Furniture Works, Moline, IIl. 
Laboratory furniture 
Monarch Manufacturing Co., 
Chicago, Ill. 
Radio set testers 
Monarch Manufacturing Works, Inc., Salmon & West- 
moreland Sts., Philadelphia, Pa. 
Strainers, oil burner nozzles & regulating valves, 
viscosimeters 
Monitor Controller Co., Gay, Lombard & Frederick 
Sts., Baltimore, Md. 
Electrical controllers 
Moore Products Co., H & Lycoming Sts., Philadel- 
phia, Pa. 
Industrial instruments 
Morehouse Machine Co., York, Penna. 
Proving rings 
Morey and Jones, Ltd., 922 So. Hemlock St., Los 
Angeles, Calif. 
Recording & indicating flow meters 
Morse Twist Drill & Machine Co., New Bedford, 
Mass 
Gear testers 
Mott-Smith Corp., 1505 Shell Bldg., Houston, Texas 
Geophysical instruments 
Munsell Color Co., Inc., 10 E. Franklin St., Balti- 
more, Md. 
Color comparators 
Mu-Switch Corp., Canton, Mass. 
Snap action switches 
Muter Company, 1255 S. Michigan Ave., Chicago, III. 
Radio & electrical products 


Nashville Surgical Supply Co., 401 Church St., Nash- 
ville, Tenn. 

Nathan Mfg. Co., 250 Park Ave., New York, N. Y. 
Valves 

National Airoil Burner Co., 1284 E. Sedgley Ave., 
Philadelphia, Pa. 
Liquid level controllers 

National Aluminate Corp., 6216 West 66th St., Chi- 
cago, Ill. 
Conductivity meters 

National Brass Co., 1600 Madison St., S. E., Grand 
Rapids, Mich. 
Combustion & draft controllers 

National Carbon Co., Inc., P. 0. Box 6087, Cleve- 
land, Ohio 
Accelerated weathering testers 


3341 Belmont Ave., 


National Electric Controller Co., 5305 Ravenswoog 
Ave., Chicago, Ill. ‘ 
Rheostats 

National Engineering Products, Inc., Commerce 4 
Savings Bldg., Washington, D. C 
Pressure gage equalizers 

National Instrument Co., 44 School St., Boston, Mass 
Electro-mechanical instruments & devices 

National Meter Co., 4207 First Ave., Brooklyn, N. y 
Water, oil & gasoline meters 

National Research Corp., 100 Brookline Ave., Boston, 
Mass. 

Optical products, high vacuum apparatus 

National Scientific Corp., 2141 W. North Ave., (hi- 
exgo, Il. 

Laboratory supply house 

— Technical Labs., 820 Mission St., Pasadena, 
Calif. 


Beckman pH instruments and electro-metrie py 
equipment for completely automatic indication, con- 
trol & recording of pH in large scale industrial 
processes 

National Time & Signal Corp., 600 East Milwaukee 
Ave., Detroit, Mich. 
Timers for welding & industrial process contro] 

Natural Gas Nquipment Inc., 541 Petroleum Securi- 
ties Bldg., Los Angeles, Calif. 
Furnace controllers 

Naxon Utilities Corp., 2101-2111 West Walnut St., 
Chicago, Hil. 
Instrument cleaning machines 

Negus, T. S. & J. D., 69 Pearl St., New York, N. Y 
Nautical instruments 

Nelson Section Liner Co., 229 W. Garden St., DeKall 
Ill. 


Drawing instruments 

Nelson Vacuum Pump Co., Geo. F., 2918 Fulton St., 
Berkeley, Calif. 
High vacuum pumps 

Neptune Meter Co., 56 W. 50th St., New York, N. Y 
Liquid meters 

Nester Company, Inc., L. 
Oxygen regulators 

Newark Scale Works, 10-12 Hobson St., Newark, N. J. 
Scales 

— Laboratory Supply Co., 235 Plane St., Newark, 

J 


G. Millville, N. J. 


Laboratory supplies 
New Jersey Meter Co., Plainfield, N. J. 
Compressed air meters, separators for removing water 
& oil from compressed air lines, liquid flow indica- 
tors with low flow signalling circuit. 
N. Y. Laboratory Supply Co., Inc., 530 Broadway 
New York, N. Y. 
Laboratory supplies 
New York Scientific Supply Co., 111 East 22nd St 
New York, N. Y. 
Laboratory supplies 
New York Transformer Co., 51 West 3 St., New York 
ny Ws 
Transformers 
Niagara Electrical Instrument Co., 
Buffalo, N. Y. 
Electrical power analyzer 
Niehoff & Co., C. E., 4925 Lawrence Ave., Chi 
cago, Ill. 
Auto test cquipment 
Northern Engraving & Mfg. Co., La Crosse, Wis 
Aviation instruments, pressure gages 
Northern Equipment 
Erie, Pa. 
Boiler feed control 
Norton Co,, Worcester, Mass. 
Refractory laboratory wave, porous plates & tubes 
Norton Electrical Instrument Co., 101 Hilliard St 
Manchester, Conn. 
Electrical instruments 
Nothelfer Winding Laboratories, 109 Albemarle Av 
Trenton, N. J. 
Transformers 
Nurnberg Thermometer Co., Inc., 397 Bridge St 
Brooklyn, N. Y 
Thermometers & Hydrometers 
Nye, Inc., Wm. F., New Bedford, Mass. 
Instrument & watch oils 


Ohio Injector Co., 3 Main St., Wadsworth, Ohio 
Check valves 

Ohmer Fare Register Co., 740 Bolander Ave., Dé 
ton, Ohio 
Mileage recorders 

Ohmite Mfg. Co., 4826 W. Flournoy St., Chicago, | 
Close control rheostats, fixed & adjustable p 
resistors, precision & non-inductive resistors, 
tenuators, tap switches and R. F. chokes. 

Olsen Testing Machine Co., Tinius, 500 N. 12th S 
Philadelphia, Pa. 
Testing machines 

Omega Machine Co., 3409 E. 18 St., Kansas C 


725 Genesee I 


Company, 1945 Grove Drive 


0. 
Chemical feeding equipment for dry or liquid m 
terials, by volume or by weight 
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Orton Jr. Ceramic Foundation, Edward, 1445 Sum- 
0 t., Columbus, Ohio 
Secor cones 

Oster Mfg. Co., John, Racine, Wis. 
Froctional horsepower motors 

Pacific Biological Labs., Pacific Grove, Calif 


Laboratory supplies 

Pacific Scientific Co., Ine., Bendix Bldg., Los Angeles, 
Cable tension indicator 

Pac Tool & Supply Co., 344 N. 
Los Angeles, Calif. 

Inside micrometers, telescope gages 

Palmer Co., 2501 Norwood Ave., Cincinnati, Nor- 
wood, Ohio 
Industrial indicating ‘‘Red-Reading-mercury’’ 
mometers & dial thermometers 

Palo-Myers, Inc., 81 Reade St., New York, N. Y. 
Laboratory supplies & boiler water testing equip- 

Paprex Co., 24 Water St., Wakefield, Mass. 

Paper plant test instruments 

Paragon Electric Co., 37 W. Van Buren St., Chi- 
cago, Ill. 

Timers 

Park Sales Co., 421 Canal St., New York, N. Y. 
Micrometers and calipers 

Parks-Cramer Co., Fitchburg, Mass. 
Humidity, heat & air change control, 
temperature regulators 

Paraloy Co., 600 S. Michigan Ave., 
Instrument bearings, pivots, relay 
parts. 

Parr Instrument Co., 222 52nd St., Moline, III. 
Combustion hombs, calorimeters, hydrogenation ap- 
paratus, melting point apparatus 

Partlow Corp., 2 Campion Rd., New Hartford, N. Y. 


Vermont Ave., 


ther- 


wet bulb 


Chicago, II. 
mechanisms & 


Temperature indicators & controllers, time delay 
relays 
Pastor Shop Watch Co., 43 East Main St., Water- 
bury, Conn. 


Stop watches 

Patterson Screen Co., Towanda, Pa. 
X-Ray intensifying & fluoroscopic screens 

Paulson & Co., Henry, 37 So. Wabash Ave., Chi- 
eago, Ill. 


Watch checking instruments, horological & instru- 
ment tools & supplies 

Paulstick & Sons, H., 2124 Fulton St., Brook- 
lyn, N. Y. 
Thermometers 

Payne Furnace & Supply Co., Beverly Hills, Calif. 
Domestic & commercial gas controls 

Penberthy Injector Co., 1242 Holden St., Detroit, 


Mich. 
Liquid level gages 
Penn Electric Switch Co., Box 556, Goshen, Ind. 
Automatic controls for pressure, temperature, hu- 
midity, liquid level; also mechanically actuated 
unit switches. Specialized controls for refrigeration, 
air conditioning, heating, pumps, air compressors. 


Perfex Corp., 415 W. Oklahoma Place, Milwaukee. 
Wis. 
Automatic temperature controls for oil burners, 
stokers, gas burners, refrigeration & air eondt- 
tioning 


Perkin-Elmer Corp., 535 Hope St., 
Optical instruments 

Perkins & Son, Inc., B. F., Holyoke, Mass. 
Testers for leather, paper & textiles 

Permo Products Corp.. 6415 Ravenswood Ave., Chi- 
cago, Ill. 
Instrument pivots & contacts 

— Company, 330 West 42nd St., 


Glenbrook, Conn. 


New York, 


Indicators & recorders for COs, specific gravity 


of natural, manufactured or process gases, exhaust 
gas analysis, other uses where gas density guides 
operation 


oe Corp., 42-26 28 St., Long Island, City, 
Distant reading, liquid level tank gages 

Pfaltz & Bauer, Inc., Empire State Bldg., New 
York, N. Y. 

Laboratory control instruments 
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TRADE MARK 


AEROPOINT PERMIUM PIVOTS for instruments are the most out- 
standing improvement in years. They assure dependable, precise, 
snap action electro-mechanical energy transformation. Alloy tips 
are lubricious, non-blunting, corrosion proof, smooth, dense, tough— 
with herculean resistance to wear and vibration abuse. No increase 
in friction with use. Reduces field service replacement and mainte- 
Instruments will remain more accurate longer. 
AEROPOINTS for the “heartbeat” of better instruments. 


nance. 











> ae 
Philadelphia Thermometer Co., 915 Filbert St., Phila- 
delphia, Pa. 
Instruments for temperature indication, control & 


regulation 
Phillips Manufacturing Co., 
Chicago, III 
Vapor degreasers & instrument cleaning machines 
Phipps and Bird, Inc., Richmond, Va. 
Laboratory apparatus & chemicals 
Photobell Corp., 116 Nassau St., New York, 
Photoelectric equipment 
Photoelastic Company, 55 W. 
N. 


3475 W. Touhy Ave., 


mY 
42nd St., New York, 


Photoelastic polariscopes 
Photoswitch, Inc., 21 Chestnut St., Cambridge, Mass. 
Industrial photoelectric controls including counting 
equipment, electronic timers & special electronic 
controls, smoke controls 
Photovolt Corp., 95 Madison Ave., 
Photo-electric elements, photometers, 


New York, N. Y. 
electronic tim- 


ing devices, photo-electric colorimeters, photo-elec- 
tric exposure meters, densitometers 

Pho-Tron Instrument Co., 5713 Euclid Ave., Cleveland, 
Ohio 
Photoelectric colorimeters 

Physicists Research Co., 343 S. Main St., Ann Ar- 


bor, Mich. 
Specialists in solution of unusual industrial re- 
search jobs, with special experience in machinery 
noise reduction, development of special instruments, 
& measurement of surface irregularities 

Pickering Governor Co., Portland, Conn. 

Governors 


THE PARALOY COMPANY 


600 S. MICHIGAN AVENUE * CHICAGO, 


| Only REROPOINT pues > >> >>> 
> > onremads with PERMIUM. 


Insist on 


Write for 
Pivot Manual 





ILLINOIS 














Pierce Company, 22 West 48th St., New 
York, 
Stop watches 

Pike & Co., E. W., Elizabeth, N. J. 

Illuminated magnifiers & microscopes 

Pioneer Instrument Division of Bendix Aviation Corp., 
Bendix, N. J. 

Aireraft instruments 


Pitometer Log Corp., 


Watch 
ae ? 


206 Lafayette St., New York, 
ame 
Pitot tube flowmeters 
Pittsburgh Equitable Meter Co., 
Ave., Pittsburgh, Pa. 


400 N. Lexington 


Gas & liquid meters, gas pressure regulators & 
accessories 
Pittsburgh Instrument & Machine Co., 1026 Reeds- 


dale St., Pittsburgh, Pa. 
Brinell Machines, alternating impact machines, sur- 
veying instruments 
Pittsburgh Taximeter Co., Point Bldg., Pittsburgh, Pa. 
Vehicle recorders 
Pneumatic Scale Corp. Ltd., 
Quincy, Mass. 
Packaging scales 
Pneumercator Co., Inc., 
NM. F. 


Norfolk Downs Station, 


305 E. 46th St., New York, 
indicators 

93 Mercer St., New York, N. Y. 
sheets, rods & tubes 


113 University Place, White- 


Level 
Pointloid Inc., 
Fabricators of plastics, 
Polarized Products eo 
stone, L. I., N. 
Polarization whe 








PALO-TRAVIS 


ACCURATE 


microns diameter. 


79-81 READE STREET 





Remeesees 





FAST 


For the determination of particle size distribution curves for any solid material from 325 mesh down to 2 
Write for information. 


‘PAIC-MYERS WC. 


PARTICLE SIZE APPARATUS 


SIMPLE 


NEW YORK 
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Polarizing Instrument Co., 630 Fifth Ave., 
N. ¥ 


Photoelasticity apparatus 
Poole Manufacturing Engineers, 1705 N. Field St., 
Dallas, Texas 
Tube inside micrometer for big gun internal meas- 
urements and refinery still tubes 
vost Company, frederick, P. 0. Box 803, Chica- 
go, Ill. 
Instruments & equipment for architect & engineer 
Potter Co., 1950 Sheridan Rd., North Chicago, Ill. 
Automotive service instruments 


Powers Regulator Co., 2734 Greenview Ave., Chicago, 
ti. 


Controls for air conditioning, temperature & hu- 
midity; also water temperature controls, dial indi- 
cating & recording thermometers & steam traps 
Practical Instrument Co., 2717 N. Ashland Ave., Chi- 
cago, Ill. 
Recording thermometers & operation recorders 
Pratt & Whitney, Div. Niles-Bement-Pond Co., Hart- 
ford, Conn. 

Machine shop instruments 
Precision Apparatus Corp., 92-27 
Bivd., Elmhurst, L. I. N. Y. 

Radio test instruments 
Precision Gage & Tool Co., 320 East 3rd St., Day- 
ton, Ohio 
Machine shop gages 
Precision Instrument Corp., 
Atlanta, Ga. 
Aviation instruments & microfilm cameras 
Precision Resistor Co., 334 Badger Ave., Newark, N. J. 
Resistors 
Precision Scientific Co., 1736 N. Springfield Ave., 
Chicago, tll. 
Standard & custom-built laboratory equipment 
Precision Thermometer & instrument Co., 1434 Bran- 
dywine St., Philadelphia, Pa. 
Scientific instruments 
Precision Tube Company, 3824-26-28 Terrace St., 
Philadelphia, Pa. 
Fine tubing & metal shielded wire 
Preferred Utilities Mfg. Corp., 31 West 60th St., 
New York, N. Y. 
Boiler plant instruments 
Premier Crystal Laboratories, Inc., 63 Park Row, 
New York, 
Piezo electric quartz and tourmaline crystals, re- 
actance & capacity meters 
Premler Metal Etching, 21-03 44th Ave., Long Island 
City, N. Y. 
Instrument dials & scales; nameplates & panels 
Process Controls, Inc., Le Roy, N. Y. 
Paper industry controls 
Production Instrument Co., 710 W. Jackson Bivd., 
Chicago, Hil. 
Electric & mechanical counting, timing & record- 
ing devices & actuating switches 
Pyrometer Instrument Co., 103 Lafayette St., New 
York, N. Y. 
Pyrometers for various purposes 


Jules, 20 West 47th St., 


Horace Harding 


192-6 Central Ave., S. W., 


Racine & Co., New York, 
N. Y. 
Stop watches 

—_ aed Products Inc., 88 Park Place, New York, 


ioanston & radio testing instruments & accessories 

Radio Transceiver Labs., 8627 115th St., Richmond 
Hill, New York 
High frequency radio transmitters & receivers 

Ranco, Inc., 601 West Fifth Ave., Columbus, Ohio 
Refrigeration controls 

Randall, Frank E., 248 Ash St., Waltham, Mass. 
Machinists’ dial gages 

Rascher & Betzold, 829-835 Orleans St., Chicago, III. 
Laboratory supplies 

Rawson Electrical Instrument Co., 110 Potter St., 
Cambridge, Mass. 
Dynamometers, wattmeters, milliammeters & volt- 
meters. Also ultra-sensitive meters both for A.C. & 
D.C., fluxmeters, electrostatic voltmeters, Thermo- 
couples in sacuum, current meters, cable 
testers, milli-second timers 

Raytheon Mfg. Co., 190 Willow St., Waltham, Mass. 
Automatic & manually controlled rectifiers for all 
communication, industrial or laboratory applications 

R. C. A. Manufacturing Co., Inc., Camden, N. J 
Radio & electronic equipment for all purposes in- 
eluding laboratory & industrial apparatus 

Read Machinery Co., Ine., York, Penna. 
Chemical & Industrial Equipment 

Reed Small Tool Works, 40 Dewey St., 
Mass. 
Machine shep micrometers 

— Supply Co., 621 East Fourth St., 


a. 

Gas testing instruments & specialties for of] & gas 
industry; & laboratory supplies 
Refrigerating Specialties Co., 728 

Blvd., Chicago, Til. 

Automatic valves & regulators 
Rehtron Corp., 2159 Magnolia Ave., Chicago, Il. 
Photoelectric equipment 


Worcester, 


Tulsa, 


So. Sacramento 


1-116 


New York, 
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Reich Mfg. Co., J. R., 43 East Stroup Road, Dayton, 
Ohio 


Test indicators 

Reliance Gauge Column Co., 
Cleveland, Ohio 
Steam specialties 

Reliance Instrument Co., 1135 W. Van Buren &., 
Chicago, Ill. 
Electrical instruments 

Remler Company, Ltd., 
cisco, Calif. 
Radio & inter-communicating systems 

Republic Flow Meters Co., 2249 Diversey Parkway, 
Chicago, Ill. 
Remote reading flow meters, complete line of power 
plant & industrial instruments for the measurement 
of flow, level, pressure, draft, temperature & Coo. 
Automatic boiler controls, regulators, valves and 
desuperheaters 

Revco, Inc., Deerfield, Mich. 
Sub zero test cabinets 

Rex - arcane Co., 3 Foxhurst Rd., 
N 


5902 Carnegie Ave., 


2101 Bryant St., San Fran- 


Baldwin, L. I., 


Protected & umprotected slide-contact rheostats & 
adjustable, wire wound resistors 

Reynolds Gas Regulator Co., Anderson, Ind. 
Automatic valves & regulators 

Rhamstine, J. Thos., 500 E. Woodbridge St., 
Mich. 
Photoelectric cell equipment 

Rhodes, Inc., M. H., 30 Bartholomew Ave., Hartford, 


Conn. 
Time switches 
Richardson Scale Co., Clifton, N. J. 
Automatic weighing machinery 
Riehle Testing Machine Division, American Machine & 
Metals Inc., East Moline, ffl. 
Testing machines & testing instruments for tension, 
compression, bending, torsion, shear, hardness, wear 
Rieker Instrument Co., 1919 Fairmount Ave., Phila- 
delphia, Pa. 
Scientific instruments 
Ring-Balance Instrument Oo., 
Chicago, 
Flow meters, draft & pressure gages for low pres- 
sure gas & air measurements. Recording, indicating 
& integrating in any combination 
Riverbank Laboratories, Geneva, Ill. 
Tuning forks 
R & M Mfg. Co., Royal Oak, Mich. 
Machine shop gages 
Robertson & Co., John H., 
Chicago, Ill. 
Robertson, 3rd, J. L., 116 Broad St., 
Enzine indicator accessories 
Robertshaw Thermostat Co., Youngwood, Pa. 
Thermostats 
Robinson Orifice Fitting Co., 
Los Angeles, Calif. 
Orifice fittings & plates 
Rochester Mfg. Co., Inc., Rochester, N. Y. 
Pressure & liquid level indicators & thermometers 
Rockwell Co., Stanley P., 296 Homestead Ave., Hart- 
ford, Conn. 
Dilatometers 
Rogear Co., 11 Water St., New York, N. Y. 
Paints which change color with temperature. 
Roemer Drug Co., 606 N. Broadway, Milwaukee, Wis. 
Laboratory supply house 
Roller-Smith Co., Bethlehem, Pa. 
Instruments (indicating & graphic), air & oil cir- 
cuit breakers, relays, switchboards, precision bal- 
ances, transformers, instrument & control switches 
Rolnick Testing & Mfg. Co., 316 N. 22 St., Phila- 
delphia, Pa. 
Roth a Chronometer Co., 104 E. 23 St., New 
a. ¥. 


Detroit, 


740 N. Franklin St., 


1767 W. Armitage Ave., 


New York, N. Y. 


1435 Santa Fe Ave., 


Marine chronometers, sextants, torpedo boat watches 
Rowe Radio Research Laboratory Co., 1103 Bryn Mawr 
Ave., Chicago, Ill. 
Specialized industrial & laboratory equipment, Elec- 
tro-mechanical & electronic devices 
— Co., Ridge Ave. at 35th St., Philadelphia, 


Precision electrical instruments: potentiometers, gal- 
vanometers, bridges, resistance standards, for stand- 
ardization, research, calibration of meters, produc- 
tion testing, & educational applications. Photo- 
electric colorimeters, transmission dynamometers & 
other special apparatus 

Rueckert Manufacturing Co., 69 Sprague St., 
dence, R. I. 
Cases for instruments 

— Co., Inc., George, 93-08 95 Ave., Ozone Park, 

¥. 


Provi- 


Secina instruments & apparatus 
Rupp & Bowman Co., 315 Superior St., 
Laboratory supplies. 
Ruska & Co., Inc., Walter, 2332 Bellaire Blvd., 
Houston, Texas 
Geophysical instruments 
Rutteo Mfg. Co., .103-04 Metropolitan Ave., Forest 
Hills, N. Y 
Ryan Recording Thermometer Co., 654 Mill St., Los 
Angeles, Calif. 
Bimetallic thermostat recording thermometer 
Ryan Tool & Engineering Co., 19159 John R St., 
Detroit, Mich. 
Height gages, fixtures, 


Toledo, Ohio 


special machinery 
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Sangamo Electric Company, Springfield, Ill. 
Electric meters of all types; also instrument trans. 
formers, time-switches & radio condensers, 

me » ees Inc., 183 Madison Ave., New York 


Temperature regulators 
em & Co., E. H., 155 E. Superior St., 


a supplies & chemicals 
Savage Tool Company, Savage, Minn. 


Chicago, 


Gage blocks 

Saxl Instrument Co., Inc., 42 Weybosset St., Provi- 
dence, R. I 
Precision instruments 

Schaar & Co., 754 W. Lexington St., Chicago, })) 


Laboratory supplies 


Schade Valve Mfg. Co., 2527 N. Bodine St., -Philadej- 
phia, Pa. 
Automatic valves 

Schaefer Bros. Co., 1059 W. 11th St., Chicago, [J], 


Rheostats 
Schaffer Poidometer Co., 2828 Smallman St., Pitts- 
burgh, Pa. 
Scales 
Scherr Co., Inc., George, 128 Lafayette St., New 
York, N. Y. 
Optical measuring & inspection equipment 
Schutte & Koerting Co., 12th & Thompson Sts., 
Philadelphia, Pa. 
Rotameters 
Schwein Engg. Co., L. N., 5736 Washington Bivd., 
Los Angeles, Calif. 
Aircraft instruments & pressure control instruments 
Schweitzer & Conrad, Inc., 4435 Ravenswood Are., 
Chicago, Ill. 
High voltage testers, voltage detectors, & tempera- 
ture indicators 
— Apparatus Co., 4 Landscape Ave., Yonkers, 
Laboratory apparatus 
Scientific Glass Apparatus Co., Bloomfield, N. J. 
Glass apparatus & interchangeable ground glass joints 


—— Instrument Co., 1441 Walnut St., Berkeley, 
lif. 

Current meters 
Scientific Instrument Co., 535 W. Larned St., Detrolt, 


Mich. 
Industrial & laboratory thermometers; hydrometers; 
special laboratory apparatus 

— Supplies Co., 123 Jackson Ave., Seattle, 


Laboratory supplies 
Scott Co., Henry L., Blackstone & Culver Sts., Provi- 
dence, R. I. 
Physical testing machines 
Seederer-Kohlbusch, Inc., 149-151 New York Ave., 
Jersey City, N. J. 
Analytical balances & weights 
Seely Instrument Co., 2249 14th Street, S.W., Akron, 
Ohio 
Temperature, pressure & time cycle controllers, in- 
dicating & dial thermometers, diaphragm valves 
Selas Co., 18th & Indiana Ave., Philadelphia, Pa 
Indicating flow meters 
Selsi Co., Inc., 43 W. 23rd St., New York, N. Y. 
Sensitive Research Instrument Corp., 4545 Bronx Blvd., 
New York, N. Y. 
Electrical instruments measuring quantities or values 
of small current or voltage 
—- Recorder Co., 1422 Euclid Ave., Cleveland, 
Ohio 
Vehicle recorders 
Shallcross Controls, Inc., 
waukee, Wisc. 
Furnace controls 
Shalicross Manufacturing Co., 10 Jackson Ave., Col 
lingdale, Penna. 
Rotary Selector Switches with solid silver contacts 
accurate instrument resistors 0.1% — 5%, decade 
resistances & standards, bridges, telephone trans 
mission test sets, resistance thermometers, bonding 
testers & special instruments for electrica! measur 


ments 
Shawmut Engg. Co., 179 Freeport St., 
Sheffield Corp., 15 E. 3 St., 


Abrasion testers 
Machine shop gages 
Sheldon & Co., E. H., Muskegon, Mich. 


Laboratory furniture 
Sheldon Electric Corp., 100 Fifth Ave., 
ee 


121 N. Broadway, M 


Bostot., Mass 


Dayton, Ohio 


New Yor 


Photoelectric color matching machines ’ 
Shore Instrument & Mfg. Co., Van Wyck & Cari! ‘ 
Jamaica, N. Y. 
Scleroscope hardness testers 
Sickles Co., F. W., Springfield, Mass. 
Electrical products 
Sigma Instruments, Inc., 
Mass. 
Relays 
Simmonds Aerocessories, Inc., 10 Rockefeller P 
New York, N. Y. 
Specialized aeronautical and engineering access 
Simplex Time Recorder Co., Sanborn St., Gard 
Mass. 
Simplex Valve & Meter Co., 6787 Upland St., P! 
delphia, Pa. 
Flow controls, meters, gages proportioning & © 
control equipment 


388 Trapelo Rd., Beln 
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‘trie Co., 5216 Kinzie St., Austin Sta- 
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ical Mfg. Co., 3200 Carroll Ave., Chicago, 

















enses, prisms, optical flats & complete optical 
systems 

vstrom (o-, John K., 1711 N. Tenth St., Philadel- 
“phia, t 

Laboratory furniture 

voeomb Co., J. T., 35 Oxford St., Providence, R. I. 
Micrometer calipers 

ith Maxwell, 2254 Sepulveda Blvd., Los 
: Angeles. Calif. 

Drift indicators, fire control instruments, lenses, 
nautical instruments 


jdemann Heat & Power Co., 2300 Delmar Blvd., St. 
Louis, Mo. 
sir conditioned moist cabinet 
gla Electric Co., 2525 Clybourn Ave., Chicago, II. 
Transformers, automatic voltage adjusters 
yitmann Inc., E. G., 250 East 43rd St., New York, 
LY 









N. Y. 
Drawing & engineering materials 
“1 ar Co., 150 West 46th St., New York, 






.2 measuring equipment 
southern Desk Co., Hickory, N. C. 
Laboratory furniture 

warling, R. W., 945 N. Main St., 

Liquid meters 
wecialty Glass Co., 536 Lake Shore Drive, Chicago, 

Ill. 

Laboratory glassware 
speedometer Electric Co., 
pomsiomel Calif. 

Survey footmeter 
speedway Mfg. Co., 1834 S. 52 St., Cicero, I. 

Skeleton & encased a.c., d.c. & universal motors 

(1/3000 to 1/3 h.p.) low voltage solenoids 
speidel & Co., Chas. W., 112 N. 12th St., Philadel- 

phia, Pa. 

Surveying instruments 
Spence Engineering Co., Inc., 53 Grant St., 

NY. 






Los Angeles, Calif. 












699 Van Ness Ave., San 
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realatiag valves 

Spencer Lens Co., 19 Doat St., Buffalo, N. Y. 
Microscopes, still projection "equipment, instruments 
for measuring optical properties, crime detection in- 
struments, & lenses, prisms & reflectors. 

Spencer Thermostat Co., 34 Forest St., Attleboro, 
Mass. 

Thermostatic controls, temperature & pressure 
switches & relief valves, relays-thermal time delay 
Sperry Gyroscope Co., Inc., Manhattan Bridge Plaza, 

Brooklyn, N. Y. 
Aircraft & marine navigational instruments 

Sperry Products, Inc., 1505 Willow Ave., Hoboken, 
N. J. 

Special railway testers 

Sperry-Sun Well Surveying Co., 
Philadelphia, Pa. 

Underground surveying instruments for oil wells 

Sprague Meter Co., 35 South Ave., Bridgeport, Conn. 
Liquid meters 

Standard Concrete Apparatus Co., 1422 Rhode Island 
Ave., Washington, D. C. 

Concrete testing equipment 

Standard Electrical Products Co., 317 Sibley St., St. 
Paul, Minn. 

Relays 

— Electric Time Co., 89 Logan St., Springfield, 

ass. 

Electric stop clocks, electric time systems, watt 
hour meter testing equipment, program clocks, lab- 
= jack panels & small laboratory table service 
panels, 

Standard Engineering Works, 289 N. Main St., 
tucket, R. I. 
Humidstats 

Standard Gage Co., 
Es 















1608 Walnut St., 


Paw- 


1938 Aldeborgh St., Poughkeepsie, 
a ~— Supply Corp., 34 W. 4 St., New 
York, N. 
Laboratory ete 
 y Thermometer, Inc., 65 Shirley St., 
Mass. 
Mechanical thermometers 
= Brass Mfg. Co., 104 E. Dedham St., 
Mass, 


Boston, 


Boston, 


Pressure & vacuum gages, gage testers 
~ Compass Co., 110 Antwerp St., East Milton, 
ass, 
Compasses 
Starrett Co., L. S., Athol, 
Precision tools, dial ve Rwy & steel tapes 
States Co., Hartford, Conn. 
Electricity meter testers 
Steel City Testing Laboratory, 8843 Livernois Ave., 
Detroit, Mich. 
Testing machines ° 
Stephens-Adamson Mfg. Co., Aurora, Ill. 
Automatic bin-level switches 
— Engineering Co., 3738 North Holton, Mil- 
Waukee, Wise. 
Motor operated valves 
Stewart-Warner Corp., 
cago, TN. 
Tachometers 


1826 Diversey Parkway, Chi- 





Sticht Co., Inc., Herman H., 27 Park Pl., New York, 
Electrical instruments 
Stillman Co., M. J., 
Ave., Chicago, 
Stop watches 
Stockton Profile Gauge Corp., 
Mass. 
Profile gages 


Suite 800, 116 So. Michigan 


165 Jackson St., Lowell, 


Stoelting Co., C. H., 424 N. Homan Ave., Chicago, Ill. 


Laboratory supplies 
Stokes Machine Company, F. J., Tabor Road, Olney, 
P. 0., Philadelphia, Pa. 
Special process machinery; pressure & vacuum gages; 
pellet presses; high vacuum pumps; McLeod vacuum 
gages; automatic water stills 
Stover-Lang Co., 280 Dover St., Boston, Mass. 
Tachometers 
ov Company, 
Automatic measuring, weighing & counting machines 
— Time Corp., 107 Lafayette St., New York, 


4101 Ravenswood, Chicago, 


Timing devices & time clocks 

Struthers-Dunn see Dunn 

Sturtevant Co., P. A., Addison, Ill. 
Torque measuring equipment 

Submarine Signal Co., 160 State St., Boston, Mass. 
Sounding machines 

a as Company, 212 Fulton Street, New York, 


Distributors of standard nationally advertised radio 
parts & electronic equipment 

Superior Electric Co., Bristol, Conn. 
Industrial & laboratory apparatus 


Superior Instruments Co., 227 Fulton St., New York, 


Insulation testers; volt, current & resistance meas- 

uring instruments 
Superior Meter Co., Inc., 167 41st Street, Brooklyn, 

N.. Y. 

Gas meters & appliances 
Supreme Electric Products Corp., 

Rochester, N. Y. 

Solenoid valves, electro-magnets 
Supreme Instruments Corp., Greenwood, Miss. 

Radio testing equipment: tube testers, set testers, 

analyzers, test oscillators, oscilloscopes & dynamic 

instruments. 


99 Mt. Hope Ave., 


Suprex Gage Co., 1300 East 9 Mile Rd., Ferndale, 
Mich, 
Gages 

Suter, Alfred, 200 Fifth Ave., New York, N. Y. 


Testing apparatus for textiles and metals 


T 


Taber Instrument Co., 111 Goundry St., North Tona- 
wanda, N. Y. 
Testers for, measuring wear & abrasion resistance of 
paints, electroplate, linoleum, leather, textiles; pre- 
cision stiffness gages for paper, light metallic sheet 
& wire 

Tagliabue Mfg. Co., C. J., Park & Nostrand Ave., 
Brooklyn, N. Y. 
Indicating, recording & controlling instruments for 
temperature, pressure, level, flow, humidity, hydro- 
gen ion, time-cycle, including charts & recording 
inks; ebullimometers; flow meters; hydrometers; hy- 
grometers; manometers; moisture meters; grain, wood, 
tobacco; mercurial vacuum gages; oil testing instru- 
ments, powders, liquids, granulated & sheet ma- 
terials; potentiometers, indicating, self-balancing; 
pressure spring instruments, pyrometers, recorders, 
multiple point, high speed; recording pressure gages, 
relays, thermostatic; steam traps; switches, con- 
troller, rotary; thermocouples & pyrometer acces- 
sories; thermometers, chemical, dial-indicating, elec- 
trieal, enclosed paper scale, industrial, recording, 
resistance; valves, Wheatstone & other bridges 

Tally-Meter Co., 17 Elmwood Ave., Norwich, Conn. 
Counters & measuring machines 

Tamms Silica Co., 228 N. La Salle St., Chicago, Ill. 
Pyrometers 

Taylor & Co., W. A., 7300 York Road, Baltimore, 
Md 


Equipment for pH & chlorine control, control of 
phosphates in boiler water & for water analysis 
Taylor Instrument Cos., 95 Ames St., Rochester, N. Y. 

Indicating, Recording & Controlling Instruments for 
Temperature, Humidity, Pressure, Rate of Flow, & 
Liquid Level 
Taylor Mfg. Co., Mil- 
waukee, Wis. 
Hydraulic dynamometers, static balancing machines, 
super-accurate drill presses 
Technical Products Co., P. 0. Box 93, Memphis, 
Tenn. 
Laboratory supply house 
Technicraft Engineering Co., 
Angeles, Calif. 
Altimeters, airspeed indicators, fuel flow meters, 
detonation indicators, electronic measuring meters 
~~ as Corp., 2 Allens Ave., Providence, 


Dial indicating handwheels, valve position indicators 
& V-port hand regulating valves 


3056 West Meinecke Ave., 


5610 So. Soto St., Los 
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Tempil Corp., 132 West 22 St., New York, N. Y. 
Thermoscepic paint & thermometric sticks 

Televiso Products, Inc., 6533 Olmstead Ave., Chi- 
cago, Hil. 
Electronic products; custom built equipment 

Teleweld, Inc., 80 EB. Jackson Blvd., Chicago, Ill. 
Hardness testers 

— Engineering, Inc., 46 Farrand St., Bloomfield, 


Controlled temperature & humidity ovens 
Test-A-Tone Co., 274 Madison Ave., New York, N. Y. 


Stethoscopes 
Testing Machines, Inc., 460 West 34th St., New 
York, N. Y. 
Physical testing machines 
57 E. 11th St., New York, 


Testrite Instrument Co., 
M.. % 


Scientific instruments 
—_ Syndicate Ltd., 12 East 46th St., New York, 
Apparatus, laboratory; flats, optical; gas & vapor 
discharge tubes, mercury; light sources, mercury 
vapor; light sources; ultra-violet; optical parts 
as 1 nia Meters Co., Inc., Box 604, Ithaca, 


Indicating & recording thermal wattmeters, ampere 

and KVA meters of rating 5 to 50 amps. self-con- 

tained. Test panels & test boards for meter testing 
—— Co., 1012 W. Superior Ave., Cleveland, 

C) 

Electrically heated & controlled paraffin baths 
Thomas Clocks, Seth, Div. of General Time Instru- 

ments Corp., Thomaston, Conn, 


Household clocks, outdoor & tower clocks, clock 
movements for industrial purposes, also electric 
timers 

Thomas Co., Arthur H., West Washington Square, 
Philadelphia, Pa. 
Dealers, retail-wholesale-export, in laboratory ap- 


paratus & reagents for laboratories of chemistry & 
biology. 
Thompson Clock Co., H. C., Bristol, Conn. 
Electric stop clocks & interval timers 
Thordarson Electric Mfg. Co., 500 W. 
Chicago, Il. 
Transformers 

Thwing-Albert Instrument Co., Penn St. at Pulaski 
Ave., Philadelphia, Pa. 
Pyrometers, paper testing instruments, portable pH 
meters, general testing instruments & machines 
Tinsley Laboratories, 2035 Ashby Ave., Berkeley, Calif. 
Astronomical instruments 

Toledo Scale Co., 3216 Monroe St., Toledo, Ohio 
Automatic scales for weighing, counting, check- 
weighing, compounding, force-measuring, weight- 
printing & weight-recording; & special devices for 
testing, classifying & standardizing. 

Torsion Balance Co., 92 Reade St., New York, N. Y. 
See Christian Becker, Inc. 

H. 0., 1420 Lafayette Blvd., 


Industrial instruments 

Triangle Package Machinery Co., 
St., Chicago, Ill 
Filling machines 

Trill Indicator Co., 38 E. South St., 
Engine indicators 

Trimount Instrument Company, 408 South Plymouth 
Court, Chicago, III. 
Manometers: well type, sliding scale U-tube, fixed 
seale U-tube, inclined, absolute pressure, & serv- 
ice; gages: draft & mercury pressure; indicating flow 
meters & tank level indicators 

— Sales Co., 1440 Merchandise Mart, Chicago, 


Huron St., 


W., De- 
905 N. Spaulding 


Corry, Pa. 


Scales 

Triplett Electrical Instrument Co., 
Ave., Bluffton, Ohio 
Electrical measuring instruments & radio testing 
equipment. Also instruments for laboratory and in- 
dustrial test purposes; switches, relays, resistors, 
shunts 

Triumph Mfg. Co., 4017 W. Lake St., 
Radio test instruments 


135 E. College 


Chicago, Ill. 


Troemner, Henry, 911 Arch St., Philadelphia, Pa. 
Balances 

Troy Tool & Gage Oo., 5736 Twelfth St., Detroit, 
Mich. 
Precision gages 

Uehling Instrument Co., 14 Vesper St., Paterson, N. J. 


COs recorders, vacuum recorders, absolute pressure 
recorders, draft recorders, combined pressure & vac- 
uum recorders, liquid level gages, pressure & vac- 
uum gages, inclined draft gages, well-type direct 
reading manometers, U tube manometers, absolute 
pressure gages. 

Ulanet Co., George, 86 E. Kinney St., N. J. 
Thermostats 

Ulmer Co., J. C., 1791 E. 
Surveying instruments 

Ultra-Violet Products, Inc., 5205 Santa Monica Bivd., 
Les Angeles, Calif. 
Fluorescence and ultra-violet lamps 

Unert] Optical Co., John, 412 Cemetery Lane, R.D. 4, 
Pittsburgh (9), Pa. 
Optical instruments 


Newark, 


38th St., Cleveland, Ohio 








































































RADIO & INSTRUMENT 
CORD SETS 





Cord Sets for Radio, Aircraft and 
Instrument use. Moulded Rubber 
plugs and terminals, also assem- 
bled sets. To Army and Navy or 
your own specifications. 


Quotations upon request 


THE WINSLOW COMPANY 





NCORPO 
9 Liberty Street, Newark, N. J. 


RATED 





Uniform Tubes, Shurs Lane & Lauriston St., Rox. 
Philadelphia, Pa. 
Precision tubes of all metals 
Union Tool Company, Orange, Mass. 
Machine shop gages 
United Cinephone Corp., Torrington, Conn. 
Electronic devices 
United Precision Products Corp., 3524 W. Belmont 
Ave Chieago, Ill 
Gages 
United States Blue Print Parer Co., 207 S. Wabash 
Ave., Chicago, Ill. 
surveying instruments 
New York, 


United States Gauge Co., 44 Beaver St., 
N. Y. 


Indicating & recording pressure gages 
United States Instrument Corp., 19 So. 

E. Orange, N. J. 

Voice powered telephone equipment 


Harrison St., 


United Transformer Corp., 150 Varick St., New York, 
N.Y. 
‘Transformers 

University Apparatus Co., 2229 McGee Ave., Berkeley, 
Calif 
Laboratory supply house 


V 


Vacutron, Inc., 2819 12th St. So., 
Special vacuum tubes; 
control devices 

Valpey Crystals. P. 0. Box 321, Holliston, Mass. 
Quartz crystals for frequency control 

Valve Pilot Corp., 230 Park Ave., New York, N. Y. 
Locomotive speed indicator & recorder and locomo- 
tive speed & cut-off indicator & recorder. 

Van Keuren Co., 12 Copeland St., Watertown, Mass. 
Optical comparators & flats 
Vapor Recovery Systems Co., 

Compton, Calif. 
Liquid level indicators 

Vard Inc., Pasadena, Calif. 
Comparator gages, optical flats 

Vaughn-G. E. Witt Co., 4224 Hollis St., 
Calif 
Regulating valves 

— inc., Sargent & Garden Sts., Hartford, 
onn, 

Counters, hub odometers 

Vergilio Co., J. L., Erie Bldg., Cleveland, Ohio 
Liquid meters 

Veritas Firing System Co 
N. J. 


Arlington, Va 
electronic circuits & industrial 


2820 Alameda St., 


Oakland, 


-» P. 0. Box 974, Trenton, 


Seger cones 
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Vickers Inc., 1400 Oakman Blvd., Detroit, Mich. 


Pumps & valving devices for control of power in oil- 


hydraulic systems 
Victor Equipment Co., 844- 
cisco, Calif. 
Absolute pressure gages 
Viking Instruments Inc., 
Tachometers 


50 Folsom St., San Fran 


Stamford, Conn. 


Vinco Corp., 9111 Schaefer Highway, Detroit, Mich. 
Special gages 

Visco-Meter Corp., 315 Grote St., Buffalo, N. Y. 
Viscosimeter 

Voland & Sons, Inc., New Rochelle, N. Y. 


Analytical balances & weighcs 


W 


Wadsworth Electric Mfg. Co., 
Electric time switches 


Inc., Covington, Ky. 


Wagner & Son, Carl H., 1944 N. Albany Ave., 
Chicago, Il. 
Thermometers 

Walker & Co., Geo. T., 324 Fifth Ave., South, 
Minneapolis, Minn. 
Laboratory supplies 

Wallace & Tiernan Products, Inc., Belleville, N. J. 
Chlorine controi & chemical feed devices 

Walser Automatic Timer Co., 420 Lexington Ave., 


New York, N. Y 
Timers 

Waltham Dial Gage Co., Boxboro Road, 
Mass. ‘ 
Machinist’s dial gages 

Waltham Watch Co., Waltham, 
Stop watches 

Ward Leonard Electric Co., 
Vernon, N. Y. 
Resistors, rheostats, relays, 
controllers, voltage regulators, 
vices 

Ward’s Natural Science Estab., Inc 
St., Rochester, NY. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Ohio 
Telesropes 

Warren-Knight Co., 
Pa. 
Surveying instruments & equipment 

Warren Telechron Co., Ashland, Mass. 
timers & fractional horsepower motors 

Warrick, Charles F., 19390 Canterbury Road, Detroit, 
Mich. 


Waltham, 


Mass. 


31 South St., Mount 
motor starters, speed 
electric control de- 


, 302 N. Goodman 


Cleveland, 


136 N. 12th St., Philadelphia, 


Relays & auxiliary equipment for level controls 
Water Leak Detector Co., 166 N. ‘Third St., 
Columbus, Ohio 
Water leak detectors 
Water Level Controls Co., 
Paul, Minn 
Liquid level controls 
Watts Regulator Co., 
rence, Mass. 
Automatic pressure regulating devices 
Waugh Laboratories, Division of Waugh Equipment 
Co., 420 Lexington Ave., New York, N. Y. 
Engineering field service for stress & vibration 
determination, instruments sale or rental basis, in- 
struments designed & built. 


765 Hampden Ave., St 


10 Embankment St., Law- 


Wavne Automatic Relay Co., 622 Wagner, Fort 
Wayne, Ind. 
Photoelectric counters 

Webber Co., Earl, 4348 W. Roosevelt Rd., Chicago, 


Ill. 

Radio set analyzers 
Weber Bros., Metal 

Chicago, Ill. 

Laboratory apparatus 
Weber Co., F., 1220 Buttonwood St., 

Pa. 

Mathematical & surveying instruments 
Weksler Thermometer Corp., 52-56 West Houston St., 

New York, N. Y. 

Thermometers, hydrometers, psychrometers 
Welch Engineering Service, F. M., Greenville, 
Abrasion testing machines 
Welch Scientific Co., W. M., 

Chicago, Ill. 
Electrical instruments, 
science laboratories. 
West & Dodge Thread Gauge Co., Inc., 
House St., Boston, Mass. 
Screw thread gages 
Western Electric Co., 120 Broadway, New York, N. Y. 
Instruments are offered for acoustic, noise or vibra- 
tion control problems, in the product development 
laboratory, for field testing and for routine produc- 
tion testing applications 


Works, 108 N. Jefferson St., 


Philadelphia, 


Ohio 
1515 Sedgwick St., 
vacuum pumps & items for 


6 Power 


Instruments distributed by Graybar Electric Co., 
420 Lexington Ave. 
Western Electro-Mechanical Co. Inc., 300 Broadway, 


Oakland, Calif. 
Load testing devices for a-c. circuits 


Western Geophysical Co., 601 West 5 St., Los Ar- 
geles, Calif 
Geophysical instruments 
Western Instrument Co., 5113 Kinsie St., Los An- 
geles, Calif. 
306 W. Second St., Wichita, 


Western Machinery Co., 
Kansas 


Laboratory apparatus 
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and 

Types now in production inelud: = 
J-12, J-18, J-28, J-29, J-30 fe 
J-31, J-37, J-38, J-40, J-41-4 fg" 
J-44, J-45, J-46, J-47, J-48 me 
ik. 
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Quotations upon request cleat 

grea 

degr 

men 

THE WINSLOW COMPANY fim 
INCORPORATED cage 

9 Liberty Street, Newark, N. J. 949. 
new 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pal valv 
Switchboard, .panel & portable measuring instru Max 
ments, aircraft instruments, recorders, industrial GM elec’ 


radio test set equipment = | 
Westinghouse X-Ray Co. Inc., Long Island City, N. Y@ or" 
Industrial x-ray equipment om feat 
Weston Electrical Instrument Corp., 614 Frelinghuysen W. 
Ave., Newark, 
Switchboard, panel 
ments. Industrial 
measuring 
meters 
gages, 


"s portable measuring 
& radio test rer std 
instruments & photographic 
Also dial type industrial tempers 
control relays & aircraft instruments 





Wheaton Co., T. C., Millville, N. J i 

Wheelco instruments Co., 847 W. Harrison St., mak 
Chicago, III. i gra 
Temperature, indicating, recording & control in-M Gf 
struments; temperature limit & shut-off device ~ y, 
automatic combustion safeguards G: K 


White Co., Inc., David, 315 W. Court St., Milwav-Mm 8” 


kee, Wis. Surveying instruments Bi eon 
White Mfg. Co., 2362 University Ave., St. Paul, @ if 
Minn. Furnace controls “* . 
White-Rodgers Electric Co., 1209 Cass Ave., 8 whi 
Louis, Mo. Furnace controls i cuit 
Wilcolator Co., 1001 Newark Ave., Newark, N. J. Bl two 
Thermostats sy Ele 
Wilder Inc., R. S., 26 Bedford St., Waltham, Mass. ; 
Microprojector a I 
Wilder Sales Co., Drawer 70, Troy, N. Y me 82 
Thermometers os for 
Wilgus Mfg. Co., 1722 Kast 16th St., Los Angeles, ev 
Diaphragm operated pressure regulators & combus anc 
tion control equipment pal 
Wananieg Mfg. Co., 1998 S. 71st St., Philadelphia ma 
Piston ring gages & oat 
ome: Anderson Co., 111 N. Canal St., Chicag Uti 
Ill. Laborator} plies Cag 
Will Corp., 39 Russell St., Rochester, N. Y ] 
Laboratory supplies & apparatus om 4” 
Williams Apparatus Co., Inc., Herald Bldg 4 eT 
town, N. Y. m of 
Pulp & paper testing equipment & flue ¢ Y am tor 
sis apparatus me va) 
Williams, Brown & Earle, Inc., 918 Chest St. | 
Philadelphia, Pa. mB 8 
Laboratory supplies os «(ing 
Williams Gauge Co., 1620 Pennsylvania Ave 7 
burgh, Pa. Th 
Water level gages 5 
Willson Products, Inc., Reading, Penna. qu 


Anemometers * de 
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ew Literature 


In this department we report ALL pieces of new literature pertaining to Instrumentation, 





received from the manufacturers. To assist in the War Effort we urge readers to request ONLY 


those bulletins which will be of value to them. 








Leaflet, 
g14" X 11”, 2 pages, covers a new bond- 
ing ring which may be used wherever 


K-1 New Bonding Ring. 


there is a need for bonding between 
electrical plug shell and wire shielding, 
and may be used with either flexible 
conduit coupling nut or cable clamp. 


Cannon Electric Development Co., Los 
Angeles, Calif. ‘ 
K-2 Vitrohm Strip Resistor. Bul- 


letin 23, 814” X 11”, 1 page, shows con- 
struction and gives specifications for a 
new strip resistor. Ward Leonard Elec- 
tric Co., Mt. Vernon, N. Y. 
K-83 Vapor Degreasers. Folder, 812” 
1”, 4 pages, describes a number of 
cleaning machines to remove oil and 
grease. Model 14 is a small bench-type 
degreaser suitable for cleaning instru- 
ments. Phillips Mfg. Co., 3475 W. 


Touhy Ave., North Town Station, Chi- 
cago, Ill. 
K-4 Laminated Solenoids. Bulletin 


842, 816 X 11”, 2 pages, describes two 
new solenoids designed for hydraulic 
valves and general industrial purposes. 
Maximum magnetic force for given 
electrical input is effected by design, 
laminated frame and plunger and other 
features. Dean W. Davis & Co., 549 
W. Fulton St., Chicago, IIl. 

K-5 Optical Lens Tissues. Leaflet, 
8%” X 11”, 1 page, gives specifications 
and prices for tissues designed to meet 
the specialized needs of various types 
of optical and precision instrument 
makers, laboratory needs and photo- 
graphic users. A. Rosmarin, 2117 83 
St., Brooklyn, N. Y. 


K-6 Multicircuit Switch. GEA 3903, 
8" & 10”, 2 pages, outlines features, 


contact ratings, dimensions and weights 
of a new compact multicircuit switch 
which opens, closes, or transfers 20 cir- 
cuits simultaneously by means of a 
two-position operating knob. General 
Electric Co., Schenectady, N. Y. 

K-7 7 Instrument Washer. Folder, 
8'o" X 10”, 4 pages, illustrates a washer 
for production cleaning of small parts, 
jewels, bearings, spindles, screws, odd 
and complicated shapes, small electrical 
parts, relays parts, ete., for aircraft 
maintenance and repair shops. Naxon 
Utilities Corp., 2101 Walnut St., Chi- 
cago, Ill. 

_K- i , Midget Pumps. Catalog P-104, 
4" X 9", 16 pages, illustrates a number 
of eins pumps intended for labora- 
tory and experimental work. Capacities 
vary from % gallon per minute to 8 
gallons per minute. Eastern Engineer- 
ing Co., 45 Fox St., New Haven, Conn. 

K-9 General Radio Experimenter. 
The October issue discusses the “Fre- 
quency Characteristics of Decade Con- 
densers,” while the November issue is 


devoted to “Progress in 
erator Design.” 


Use the no-stamp-needed card below. 


Signal Gen- 


General Radio Co., 30 


State St., Cambridge A, Mass. 


K-10 High-Efficiency 


R. F. Ampli- 


fiers. The July 1942 issue contains an 
article with the above title written by 


the Engineering Dept. 


of the Aerovox 


Bulletin 60A, 


pages, gives general in- 


and acces- 


Ward Leonard Electric Co., Mt. 


Bulletin, 


Corp., New Bedford, Mass. 
K-11 Field Rheostats. 
8%" X 11", 16 
formation and descriptions of various 
models of field rheostats 
sories. 
Vernon, N. Y. 
K-12 Electronic Timer. 
814” X 11”, 


justable timing relay 


4 pages, describes an ad- 


with immediate 


automatic resetting for timing periods 
from 1/20 second on. It is designed for 
single actuation as well as for sequence 
timing and recycling in continuous op- 


eration. 


Photovolt Corp, 95 Madison 


Ave., New York, N. Y. 


Precision Balances. 
X11”, 4 pages, illustrates 2 


Catalog 


model balances operating on the 


K-13 
4550, 814” 
new 
torsion principle. 


Bethlehem, Pa. 


K-14 Ohmite News. 


Roller-Smith Co., 


The November 


issue of the Ohmite News describes the 
use of Ohmite Rheostats in the Amer- 
ican Export Airline’s huge flying boat. 
It also contains a number of other short 


4835 Flour- 


notes. Ohmite Mfg. Co., 
noy St., Chicago, Ill. 
K-15 


Repeat Cycle Timer. 


T-32, 844” X11”, 2 pages, 


Bulletin 
describes a 


new construction, simply and ruggedly 
which can be adjusted quickly 


built, 
and easily. 
entire range. 
Control Co., 


phia, Pa. 


Instruments Publishing Co., Pittsburgh 
Please have the following catalogues, etc., reviewed in this issue sent to me. 


Accuracy is within 1% over 
Automatic 
34 E. Logan St., 


Temperature 
Philadel- 


Page 


K-16 Strain Gages. Bulletin 169 
describes an entirely new method for 
determining stresses in structures and 
machines, while Bulletin 170 describes 
a strain recorder. Both bulletins give 
detailed descriptions of the two instru- 
ments as well as installation operating 
information. Baldwin Southwark Corp., 
Paschall P. O., Philadelphia, Pa. 

K-17 Gas Analysis Apparatus. Bul- 
letin 42-12, 742” X 9”, 6 pages, illus- 
trates portable and laboratory models 
of gas analysis apparatus featuring 
new catalytic and copper oxide units to 
supersede the previous combustion pip- 
ette. Burrell Technical Supply Co., 1936 
Fifth Ave., Pittsburgh, Pa 

K-18 Precision Inspection  Instru- 
ment. The Micro-Chek Bulletin, 8142” 
xX 11”, 8 pages, describes a visual indi- 
cator comparator gage, designed espe- 
cially to facilitate rapid inspection of 
close tolerance parts. Trico Products 


Corp., Buffalo, N. Y. 
K-19 Alloy Instruments Pivots, Bul- 
letin 38, 8%” X11", 4 pages, gives 


properties and other data of Aeropoint 
Permium instrument pivots which it is 
claimed assures dependable, trouble 
free performance of ships’ compasses, 
aircraft instruments, sensitive  alti- 
meters, micro-ammeters, millivoltme- 
ters, etc. Paralov Co., 600 S. Michigan 
Ave., Chicago, III. 

K-20 Low and High Temperature 
Test Chamber. Bulletin RTC3, 816” 
11”, 2 pages, lists the various features 
of the instrument test chambers manu- 
factured by American Coils, Inc., 25 
Lexington St., Newark, N. J. 

K-21 C D Capacitor. The October 
1942 issue of this house organ contains 
part 2 of an article entitled “Theory of 
the Cathode Ray Oscilloscope.” The is- 
sue also contains a number of practical 
suggestions on the solution of radio 
servicing problems encountered in ac- 
tual experience by servicemen. Cornell 
Dubilier Electric Corp., 1049 Hamilton 
Blvd., So. Plainfield. N. J. 

K-22 Cathode Ray 
Leaflet 850, 816” * 11”, 2 pages, gives 
specifications and other data on the 
Model 850, 5” oscillograph which has 
had increasing application by indus- 
tries and laboratories. Triumph Manu- 
facturing Co., 913 W. Van Buren St., 
Chicago, IIl. 

K-23 Oscillograph Accessory Appa- 
ratus. Form 32B, 81%” X 11”, 2 pages, 
covers the following: A general purpose 
5”-9” oscillograph; an oscillograph pre- 


Oscillograph. 
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amplifier; a radio “annular sweep”; 
pressure pick-up for gasoline or diesel 
engines; detonation amplifier for deter- 
mination and study of detonation in 
gasoline and diesel engines; a capacity 
corrected attenuator-calibrator for ig- 
nition and high voltage wave shape or 
peak voltage determinations. Rowe 
Radio Research Laboratory Co., 4201 
Irving Park Blvd., Chicago, III. 

K-24 Balancing Machines. Bulletin 
761, 81” 11”, 6 pages, illustrates 
several models of static universal bal- 
ancing machines. The bulletin has an 
introduction on the importance of bal- 
ancing. Taylor Manufacturing Co., 2330 
W. Clybourn St., Milwaukee, Wis. 

K-25 Electrical Test Panels. Bul- 
letin 115, 8%” X 11”, 16 pages, covers 
the following materials and equipment: 
Test panels, precision timers, chrono- 
tachometers, plugs and jacks, lugs and 
binding posts. Standard Electric Time 
Co., Springfield, Mass. 

K-26 Salt Spray Test Equipment. 
Leaflet, 81” 11”, 2 pages, describes 
four models and lists specifications and 
special features. Industrial Filter & 
Pump Co., 3017 W. Carroll Ave., Chi- 
cago, Ill. 

K-27 Instrument Rectifiers. Leaflet, 
816” & 11”, 2 pages, gives specifica- 
tions for instrument and relay rectifi- 
ers. Emby Products Co., Inc., 1800 W. 
Pico Blvd., Los Angeles, Calif. 

K-28 Mercury Switches. Leaflet, 
3%” X 6%”, 4 pages, illustrates a 
small insulated, metallic, double sealed, 
gas filled, mercury switch. Bacon Elec- 
tric Timer Corp., 4513 Brooklyn Ave., 
Cleveland, Ohio. 

K-29 Explosion-Proof Thermostats. 
Leaflet R-505, 844” X 11”, 2 pages. 
gives specifications and dimensions of 
controls for line voltage heating or re- 
frigerating applications. White - Rodg- 
ers Electric Co., 1209 Cass Ave., St. 
Louis, Mo. 


K-30 Airplane Engine Service 
Equipment. Bulletin, 842” 11”, 12 
pages, shows, in addition to other 


equipment, two models of test starter 
bench designed to all tynes of airvlane 
starters. Airplane Mfg. & Supplv Corp., 
Lockheed Air Terminal. Burbank, Calif. 

K-31 Laboratory Eauipment. Bul- 
letin 498, 815” & 11”. 12 pages. covers 
laboratorv sinks, acid vroof pipe and 
pipe fittings, ventilating equipment. 
and fans and exhausters. United States 
Stoneware Co., 60 East 42 St., New 
York, N. Y. 


Postage 


Will be Paid 


by 
Addressee 





K-32 Pressed Steel Rheostats. Bul- 
letin 69, 814” 11”, 4 pages, gives 
specifications, parts list and mounting 
dimensions of rheostats with solid rec- 
tangular and round contacts. Ward 
Leonard Electric Co., Mt. Vernon, N. Y. 

K-33 Radio Formulas and _ Data 
Book. Booklet, 5” X 314”, 40 pages, 
is a handy, pocket-sized handbook of 
most frequently used mathematical for- 
mulas, tables, data and standards in the 
field of radio and electronics. This book- 
let, edited by Nelson M. Cooke, Chief 
Radio Electrician, U. S. Navy, elimi- 
nates time-consuming search through 
numerous books for information con- 
stantly used by radio and electronic en- 
gineers and maintenance men. Publi- 
cation is priced at 10 cents, however, 
free copies will be sent to engineers 
and maintenance men who send re- 
quests, on company letterheads, direct 
to Allied Radio Corp., 833 West Jack- 
son Blvd., Chicago, III. 

K-34 Clicks from the Counter. The 
November-December 1942 of this house 
organ has a number of interesting ar- 
ticles of general interest: Of the Peo- 
ple; Definition for Today; To Your 
Service Men; Who is Essential; Inter- 
ruption to Parade of States; Notes 
from the Counting House. Durant 
Manufacturing Co., 1965 N. Buffum St., 
Milwaukee, Wis. 

K-35 Conditioning Feed Water for 
High Pressure Boilers. This reprint 
from September and October 1942 is- 
sues of Power Plant Engineering dis- 
cusses the requirements for high pres- 
sure boilers and modern feedwater con- 
ditioning. Cochrane Corp., 17th & Al- 
legheny Ave., Philadelphia. Pa. 

K-36 Photocopying. Folder, 812” 
11”, 4 pages. describes a photo copy 
machine which makes actual size, iden- 
tical copies up to 18” & 22”. American 
Photocopy Eauipment Co., 2849 North 
Clark St.. Chicago. III. 

K-37 Cenco News Chats. The De- 
cember 1942 issue contains a number of 
interesting articles: Laboratory Science 


a, 


and the War Effort: Joseph Henry 
1799-1878; Seasoned Lumber; Physics 
Field Most Critical: Abhott Labera- 


tories. Central Scientific Co., 1700 Irv- 
ing Park Road, Chicago. Il. 

K-38 Transparent Vitreosil. Bulletin 
10, 81%” X11", 4 pages, illustrates 
Standard apparatus and utensils of vit- 
reous silica for continuous service at 
1000°-1100°C. Thermal Svndicate, Ltd., 
12 East 46 St., New York, N. Y. 
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INSTRUMENTS PUBLISHING COMPANY, 
1119 Wolfendale Street, 


Pittsburgh, Pa. 





K-39 Electrical Control] | 


Catalogue 9300, looseleaf, 814 11". 


48 pages, covers the following 
Circuit Breaker and Toggle 

Manual Antenna Transfer Switc} 
Switches for Mechanical Op: 
Manual Lever Switch; Manually 
ated Master Switches; Inverter | 


Tab Motor Relay; D.C. Magneti: a. 


tactors; Snap Action Push By 
Precision Switch Unit; Timing R 


and D.C. Magnetic Holding Solendiq 


Square D Company, 4041 N. Richards & 


St., Milwaukee, Wis. 

K-40 Porter-Lipp Strain Gage. By! 
letin 166, 842” X 11", 4 pages, déscribes 
an entirely new method for determini; 
stresses in structures and 
gives detailed descriptions of the thre: 
standard gages, their application jin 
measuring and recording dynamic and 
semi-dynamic strains. Baldwin-South- 
wark Corp., Paschall P.O., Philadelphia 
Pa. 

K-41 
814” Sx 


Illuminated Magnifier. Folder. 
11”, 4 pages, illustrates various 


applications of an illuminated magnifier | 


for close inspeetion, fine assembly and 
precision machining. Boyer - Campb:|! 
Co., 6540 Antoine St., Detroit, Mich. 
K-42 
3” X 6”; 6 pages, describes a 3-way 
surface test indicator and illustrates a 
number of applications. J. R. Reic 
Mfg. Co., 45 E Stroop Road, Dayton, 0 
K-43 
814” sx 
and lists features 
Set. 
913 W. Van Buren Street, Chicago, Ill. 
K-44 Continuous 
Two sheets, 812” * 11” describe a col- 
orimeter for immediate and direct indi- 
cation of the light transmission of a 
liquid flowing through the instrument. 


11”, shows full size illustration 
of Model 351 


Test 


Suitable for continuous registration of J 


concentration, color or turbidity of so- 
lutions in chemical processes. Photovolt 


Corp., 95 Madison Ave., New York, 
N. Y. 
K-45 Liquid Level Gages. Catalogu: 


31, 8%” X 11”, 32 pages, describes and 
illustrates a large number of liquid 
level gages of the following types: Gear 
Driven; Tube; and Side Arm. Boston 
Auto Gage Co., Pittsfield, Mass. 

K-46 Dynamometers. Bulletin 760 
814" X 11”, 4 pages, describes a dyna 
mometer for testing automobiles, 
trucks, tractors, airplanes, diesels, 
gears, engines, motors, pistons, carbu 
retors, belts, clutches, etc. Tavlor Mfg 
Co., 2330 W. Clybourn St., Milwaukee, 
Wis. 

K-47 Mercury Switches, Bullecin 59. 
814” X11”, 4 pages. contains technical 
specifications, operating character! 
and application data. Durakool, | 
1010 N. Main St., Elkhart, Ind. 

K-48 High & Low Temperature Tesi 
Chambers Using Dry Ice. One shee 
8144" * 11”. gives features, dimens 
and specifications of this type _ 
chamber. American Coils, Inc., 25 ! 
ington St., Newark, N. J. 

K-49 Aerovox Research Worker. 
May 1942 issue of this house organ 
an article “Taking Complete A. F. 
plifier Data” by the Engineering | 
of the Aerovox Corp., New Bed! 
Mass. 

(Continued on Page I-122) 
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Surface Test Indicator. Leaflet, | 


Multirange Test Set. One sheet, 


Has 28 ranges. Triumph Mfg. Co., 





Flow Colorimeter. 7 
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p | Test and calibration chambers serve such diversified needs that many of the requirements of instrument 
r Relay, Fan facturers can be met only by specially designed units. Within the scope indicated, we can build 
ee equioment to your individual specifications. All MOBILE units incorporate positive automatic mechani- 
Foe 4 <al means of refrigeration and control, plus an indicating recording controller. All sizes of chambers 
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ation in ; Temperature: —100° F, to +-180° F. 
mic ne WF Vacuum: to .5” Hg absolute. 
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ndelphis Time: complete cycle within 90 minutes. 
: nla ” 

Size: minimum of 12” x 12” x 12” to 

Folder. ay @"Y greater capacity. 
various By Humidity: 20% to 95% R. H. manual 
lagnifier [yor automatic control. 
ibly and § 

Jampbell & 

Mich. | 1 Cold Chambers 

Leaflet, 

a 3-way §4 Specifications are identical with those 
trates a [4 listed for altitude chambers, except that 
Reich By cold chambers have no vacuum pro- 
yton, 0, Bq vision. 

1e sheet, 

stration § 
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» a col- 
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et indi- 
et +4°R 


mn of 





£ 

g 

t 
rument. | Size: | pint to 50 gallons; also avail- 
ines of vf able with multiple vat units. 
r of : 
dina 


York, 


Automatic mechanical refrigeration (no 
dry ice). 





4 . 
talogue | Flight Chambers 
ves and 
liquid | Temperature: to —100° F., or without 
s: Gear Bj refrigeration. 
Boston Vacuum: to 80,000 ft. with automatic 
contro! of temperature compared to 
n 760, pressure. 








: — uy Size: 6'x 4’x 4’ to as large as 10’x 10’ 
opl1es, K, 1 ’ 

diesels, ‘| 7. : 
| hu ES Humidity: manual or automatic control in 
r Mfg. Gy [2nge between 20%, and 95% R. H. 

rauket § 


insos. |) Accessory Instruments 
eemies s Special Recording Pyrometers 


rne.. a Manometers and Altimeters 
| Vertical Speed Indicators 
e Test 9R@ Oximeters 
sheet, : Instrument Panels and Switchboards 





5 J i May we assist you with your problem? 


_ |S» MOBILE REFRIGERATION INC. 


— 630 FIFTH AVENUE NEW YORK, N. Y. 
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A hundred thousand planes to be built in 12 months. Transports, 
bombers, fighters —to form the most invincible Armada known. 
They'll blacken the sky over our enemies and we'll get our Victory 


and our Peace and our Security. 


We need tools—fast, simple, accurate tools to build this Armada. 
Plane engines must run smoothly — vibrations, stresses and strains 
must be carefully analyzed, surface finishes constantly checked by 
men who study these things from graphic recordings as charted by 


the Brush Direct-Inking Oscillographs and Brush Surface Analyzers. a 


HE BRUSH DEVELOPMENT CO. | 


3311 PERKINS AVENUE e e CLEVELAND, OHIO 






Please mention THE 1943 INSTRUMENTS INDEX when writing 









AMCOIL 


~ Quick, Sure Instrument Testing 


ethane OS 


—z\ For low or high temperature, and humidity test- 
























, a —* ing of delicate precision instruments Amcoil Test 
Chambers offer these outstanding advantages: 


@ Quicker PullDown 
@ Completely Automatic 










@ Easier to Operate 
@ Long Trouble-Free Life 
@ More Tests per Hour 

@ More Tests per Dollar 









Models RTC-1 
and RTC-1A 


Models M50TC-1A 
and M50TC-2 A 


Model RTC-3 








DIMENSIONS 





Temperature Range 

















TYPE OF a 
neem ery ef ~aenile Centigrade Fahrenhet 
(Quick Pu 
55° to +70° | —67° to 160° | 56% 








USABLE INTER 



















Mechanical 








RTC-1 95° to +160° 


at +160° 








—70° to +70° 

















| Mechanical | —55° 0 +77. 
So 
































i 25-27 LEXINGTON STREET - NEWARK, N. J. 
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OT precision! 
AEROPLANE 
INSTRUMENT 


Repar”): 


sey 


Bier 


‘ tem, 

; ' are 

If you do any instrument repair or precision work you §) dia 
need the assortment of tools shown. It is the approved kit © 

used by the armed forces at their ait bases. Precision built © 7 

through-out, yet made rugged to stand hard usage, every F) ,,,, 

shop should have them. ® ally 

® inex) 

Also Complete Line of Hand Tools 4 pi 





Includes fine quality Tweezers, Pliers, Hammers, Mallets, § «ritic 
and other items pertaining to shop equipment. ~~ 


SOLD TO DEFENSE INDUSTRIES 
UNDER PRIORITY RATINGS ONLY 


All inquiries to BOX 7737, CHICAGO 


MAIL THIS COUPON! 


C. & E. MARSHALL CO. 
Box 7737, Chicago 















Please send me information regarding PRE- 
CISION LATHE and attachments. 


(} Ask for Our Catalog W. 


Name 


I. cs pened he oe ee eee Pare 
, 
A GREATER VALUE = A GREATER SERVIC | 
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. CORNELL-DUBILIER CAPACITORS 




















No instrument—for battlefront or pro- 
duction front—is ever more depend- 
able than its components. So long as 
instruments jam and stick in Alaskan 
gales, break down under Algerian 
temperatures or fail because they 


| are unprepared for abnormal Bur- 


mese humidity, there’s need for 


more dependable components. 


Capacitors for instruments are gener- 
ally small. They are also comparatively 
inexpensive in relation to the cost of 


| the entire instrument. But as small and 


inexpensive as they may be —they’re 
critically important! That is why lead- 
ing manufacturers of instruments safe- 





guard the dependability of their prod- 
uct by using C-Ds. 


The dependable stamina of C-Ds is built- 
in—not alone through use of finest 
quality materials, but by addition of 
priceless, “know-how”, accumulated 
over more than thirty-three years of 
exclusive specialization in the manu- 
facture of capacitors. Cornell-Dubilier 
superiority — hidden to the eye —is 
evidenced in extra dependability and 
long life. If your requirements include 
capacitors, safeguard your instru- 
ments by standardizing on C-Ds. Our 
engineers will gladly cooperate in de- 
termining the most suitable type ca- 
pacitor for your specific requirements. 
Cornell Dubilier Electric Corporation, 
South Plainfield, New Jersey. 





Low Capacity Dykanol Capacitor 


Type DF 


Specifically designed for operation at elevated 
temperature and humidity conditions, the type 
DY capacitors are ideally suited for r.f. and 
a.f. bypass and coupling applications. Check 
these features: 


Hermetically sealed in non-corrosive containers. 
Are not affected by moisture and temperature 
up to 85°C. 

Impregnated and filled with Dykanol. Dykanol is 
the famous chlorinated diphenyl impregnant of 
non-inflammable, high dielectric characteristics. 
Special pressure-sealed terminals. leak-proof 
joints... bakelite insulated. 


Conservative voltage rating. Can be safely oper- 
ated at 10% about rated voltage. 


Cornell Dubilier 


capacitors 


MICA © DYKANOL © PAPER 


WET AND DRY ELECTROLYTICS 
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Spencer Stereoscopic Microscope in use at a Westcrn Naval Air Station 


...and all 
returned safely 


Enemy anti-aircraft shells and 
fighter planes are not the only haz- 
ards to American Airmen. Success- 
ful operations depend also on the 
mechanical perfection of the planes. 


Fatigue and stresses caused by 





millions of revolutions in service 
sometimes produce dangerous internal weaknesses in 
airplane propellers. Periodically, therefore, every pro- 
peller is subjected to tests and inspection. The surface 
is etched with acid which reveals any minute cracks or 
other evidences of internal strain. 

Stereoscopic Microscopes are used for examining 





these telltale clues—another example of how micro- 


scopes aid in maintaining the health and safety of our 
fighting men. 
8 B * * * 


Optical instruments are so vital to war and public 
health that the nation’s needs absorb practically all 
of Spencer’s greatly increased production. 


Spencer a 
BUFFALO, NEW YORK 

SCIENTIFIC INSTRUMENT DIVISION OF 

AMERICAN OPTICAL COMPANY 








STOKES 1-2", GAUGES 


@ For Accurate Quantitative 
Readings of High Vacuum 
in Rapid Succession 


Efficiency in high vacuum practice demands accu- 
rate measurement, in laboratory or manufacturing 


plant. These gauges make it possible. 


They are compact, rugged, convenient to use. Read 
ings are taken in only a few seconds, without the 
aid of any assisting gauge, reference vacuum, bat- 
teries or electrical connections. Used as portable 
instruments or on fixed mountings. Widely appli- 
cable in all vacuum operations within the micron 


and 5 mm. ranges. 


More than 1000 of these instruments are now in 
use, in physics, organic and physical chemistry 
laboratories and by Industry . . . for applications 
such as drying blood plasma and biologicals from 
the frozen state, organic distillation under higher 
vacuum than heretofore (in which ordinary closed 
end manometers are not adequate) and for tesiing 
efficiencies of vacuum methods, apparatus and sys 


tems. 


New Bulletin No. 42-G describes these improved 
instruments, their many uses, contains 
specifications, prices, etc. 


F. J. STOKES, MACHINE COMPANY 
Olney P. O. 


5958 Tabor Road Philadelphia, P 
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Model P-3 Universal type machine expressly 
designed for routine testing of wire, sheets 
and light bars—as well as exacting research 
work. Open gripping heads at convenient 
height. Capacities up to 30,000 pounds. 


Because of the urgent needs of war, many materials must 
be tested for service on a production basis. For greater speed 
in testing, only Riehle Universal Hydraulic Testing Machines 
offer ONE HANDWHEEL CONTROL. Straining head 
speeds are completely controlled from fast forward ‘to fast 
return in one revolution. Provides precise control for slow 
speeds. Number of testing speeds is unlimited because regu- 
lation is stepless. Operation is so simple, Riehle Testing 
Machines can be operated by anyone with a minimum of 
training. These machines will help you to produce more 
and better equipment in the battle of production. 


DIVISION OF 
American Machine and Metals, Inc., East Moline, Ulinois 


"One test is worth a thousand expert opinions” 


UNIVERSAL MACHINES FOR TENSION, COMPRESSION AND TRANSVERSE TESTING e@ 


IMPACT TESTERS © 


VICKERS HARDNESS MACHINES @ BRINNELL HARDNESS TESTERS AND MEASURING INSTRUMENTS 
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Two batches ot different 
steel alloys became mixed. 
They had to be sorted quick- 
ly, positively, economically. 
This oscillograph patiern 
served to identify one alloy 
from the other. 


A manufacturer of ignition 
equipment wanted to check 
operating conditions. This is 
what he saw when a defec- 
tive condenser was across 
breaker points. 


A musical instrument man- 
ufacturer wanted an “elec- 
tronic blueprint” of good 
tone. This oscillograph gave 
him the wave form to be 
matched for good-ione ac- 
cordions. 








IN THIS ELECTRONIC AGE 


% Knobs are adjusted; a green dot gyrates to weave a weird 
pattern; the operator is fascinated by the graphic story unfold- 
ing before his eyes. Truly crystal gazing, in this electronic 
age. And dealing with the past, present and future of a host 
of details encountered in research, production, servicing— 
scientifically. 


A decade ago the cathode-ray oscillograph was a scientific 
curiosity. A dozen or two such costly instruments existed in 
this country, mainly in lavishly equipped laboratories. But 
Allen B. DuMont pioneered the commercial cathode-ray tube 
and oscillograph. With advanced engineering and economi- 
cal production methods, he brought such equipment within 
reach of everyone. Today DuMont equipment is standard 
in laboratories, engineering departments, plants, maintenance 
routine—and in military operations, of course. 


Regardless what your job may be or what industry or war 
effort you serve, it can be done better, quicker, cheaper, if you 
resort to this electronic crystal gazing, with DuMont equipment. 


@ Write for Literature ... 


ALLEN B. DU MONT 
LABORATORIES, Inc. 


Passaic * New Jersey 


Cable Address. Wespexlin, New York 
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Multiple Recording Pyrometer 


Treasure Chest 
Pyrometer and Thermocouple 
Testing Set. 


Automatic Temperature Controller 


ASX Pyrometer for molten 
non-ferrous metals 


Indicating Pyrometer 
combined with 
Selector Switch Radiauon Pyrometer Radiation 
for Rotary Kiln Pyrometer 


FOR THE WAR EFFOR 
Enlarged Manufacturing Facilities 


BOTH FOR OUR STANDARD LINES AND 
SPECIAL INSTRUMENTS FOR AIRCRAFT 





Our new home in the Germantown District of Philadelphia provides th ’ 
increased manufacturing facilities needed for the manufacture of Thwin; 

Albert Instruments serving the War Effort. In many instances we are serving? 
our Government directly and in many more instances we are serving privat { 
industry; doing our part in the great task of producing the supplies an 


equipment needed for the Arsenal of Democracy. 


Standard Thwing-Albert Instruments cover a wide range of application ; 
including: a complete line of recording and indicating thermo-electrif® 
pyrometers for all heat treatment and heating processes; pyrometers for 0 | 
taining temperature readings of molten metal in iron and brass foundries 


recording and indicating radiation pyrometers for highest temperature 


Thwing-Albe 


) Vanufa turers of Sctenti 
PULASKI AVENUE 


Commercial Posts 
. 


Portable 
pH Meter 
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Board Composed of 14 Falstrom 
Standard Unit Steel Panels. Ivory 
Lacquer Finish 





STEEL PANELS BY FALSTROM 


instrument board as large as this impressive surface finish . . . and, now very important, 
installation certainly is a job for experts. Experts reasonable deliveries. 
to design the system ... to appoint the contrac- For emergency defense construction, more 
tor ... to select instruments and controls... and now than ever, you must be sure to build right 
finally, experts to build the steel panels. and to build fast. Falstrom can help you meet 
Falstrom has been awarded thousands of those delivery dates on all types of steel switch- 
panel jobs, large and small, because of its repu- gear mounting or enclosing structures as well 
tation of service in this field . . . a service as other fabricated steel parts. For quo- 
which includes proper interpretation of tations, send your blueprints. Write for 
customers drawings . . . recommendations free catalogs to Falstrom Company. 
for better or less expensive fabricating Falstrom Court, Passaic, New Jersey. 


HE construction of steel panels for an methods ... precise manufacture . . . faultless 3 
1 
4 


STEEL INSTRUMENT PANELS — CUBICLES — CABINETS — SWITCHGEAR ENCLOSURES FOR EVERY INSTALLATION NEED. 
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